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3100 Research Boulevard 
P.O. Box 20246 

Dayton, Ohio 45420-0246 
TEL; 937·259-5000 
FAX: 937·259-5100 

,-

0 

Mr. Raymond Bauman 
Bureau of Underground Storage Tank Regulations 
6606 Tussing Road 
P.O. Box 687 
Reynoldsburg, Ohio 43068-9009 

RECEIVED 
-aa 
L J JAN I q r, A IJ: ]l.J 

STATE FiRE f1ARSHAL 
.BUSTR I 

Re: Remedial Action Plan (RAP) Submittal (Incident No. 579286-00) 
(DP&L's Transportation Center, Dryden Road, Dayton, Ohio) 

Dear Mr Bauman, 

As discussed during our telephone conversation last week, LJB will be providing 
you with an addendum to the RAP that is being submitted to you at this time for 
the above referenced site. The addendum will contain information that should 
have been included with the RAP and will support our determination that in-situ 
bioremediation is the best-suited approach for completing the cleanup at this 
property. The addendum should be completed and submitted by February 9, 200 I, 
approximately three weeks from now. 

If you, or any member of your staff, have any questions and/or need additional 
infonnation regarding this RAP and LJB 's current site activities, please feel free to 
call me anytime@ (937) 259-5043. 

Thank you for your patience in this matter. Talk to you soon. 

Sincerely, 

LJB Engineers, Scientists & Architects, Inc. 

~L}).iuL 
Edward G. Galaska 
Senior Environmental Scientist/Department Manager 

The WB Team: Uniting the goals of our clients and our people 
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Scot! Arentsen 
Environmental Management 
(937) 331-3106 pllone 
(937) 331-3040 fax 
ScottArentsen@dplinc. com 

RECEiVED 
ZOO/ JAN I g I A II: 3 5 

STATE FiRE MARSHAL 
BUSTR 

Mr. Raymond Bauman 
Environmental Specialist 
Division of State Fire Marshal 

January 8, 2001 

Bureau of Underground Storage Tank Regulations 
6606 Tussing Road 
P.O. Box 687 
Reynoldsburg, OH 43068-9009 

Dear Mr. Bauman, 

SITE: DP&L Transportation Center 
1900 Dryden Road 
Dayton, OH 
Montgomery County 
Incident #579286-00 

In response to your November 20, 1999 letter, enclosed is a new Remedial Action Plan for 
the above referenced site. 

If you have any questions, please call me at (93 7) 331-3106. 

Sincerely, 

Scott Arentsen 
Environmental Specialist 

The Dayton Power and Light Company- Environmental Management 
8150 Washington Village Drive, Dayton, Ohio 45458 
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!a_cc_tl~Ct_e_c_t51 STATE FIRE t~I\RSH;\L BUSTR Incident No: 579286-00 

31 00 Research Boulevard 
P.O. Box 2024& 

Dayton, Ohio 45420-0246 
TEL: 937·259-5000 
FAA 937·2S9-5100 

BUSTR 

REMEDIAL ACTION PLAN 

DP&l Transportation Center 
1900 Dryden Road 

Dayton, Montgomery County, Ohio 

Submitted To: 

Division of State Fire Marshal 
Bureau of Underground Storage Tanks 

8895 East Main Street, P.O. Box 687 
Reynoldsburg, Ohio 43068 

Prepared For: 

Dayton Power & Light 
P .0. Box 8825 

Dayton, Ohio 45401 

January 8, 2001 

Prepared By: 

LJB, INC. 
3100 Research Park Boulevard 

P .0. Box 20246 
Dayton, Ohio 45420-0246 

(Project No. EN-16807.A4) 

The UB Team: Uniting the goals of our clients and our people 
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1.0 INTRODUCTION 

The following report describes the remedial action plan developed by LJB Engineers, 
Scientists & Architects, Inc. {LJB) for the DP&L Transportation Center .located at 1900 
Dryden Road in the City of Dayton, Montgomery County, Ohio. This remedial action plan is 
being submitted on behalf of The Dayton Power & Light Company in response to the written 
correspondence issued by The Bureau of Underground Storage Tank Regulations (BUSTR) 
in November 1999 (see Appendix A). BUSTR has requested that DP&L continue "active" 
remedial activities at the property, either by continuing with the present remedial system or 
by instituting a different treatment approach to achieve site closure. 

1.1 Background 

The DP&L Transportation Center at 1900 Dryden Road (Dayton, Ohio) is the location of a 
petroleum release originating from the operation of Underground Storage Tanks (USTs) 
and/or associated piping. This release was first documented in the "Underground Storage 
Tank Closure Assessment" report completed by Hunter/Keck, Inc. in July 1989. An 
Underground Storage Tank Closure Assessment report prepared by Hunter/Keck, Inc. 
detailed the removal of two, 10,000-gallon gasoline USTs in April of 1989. The USTs were 
located in the same tank basin, adjacent to the southwest wall of the vehicle maintenance 
facility (see Figure 2). Upon excavation, both tanks appeared to be in fair condition with no 
visual signs of leakage. During the removal of these USTs a gasoline odor was noted. In an 
effort to remove residual petroleum hydrocarbons, additional excavations were performed: 
The removal of impacted soil was continued until further excavation was not possible, and 
until it was believed that the majority of the impacted soil had been removed. The final 
excavation dimensions were approximately 35 by 50 feet and 27 feet deep. As required, 
BUSTR was notified and a Site Investigation was performed by Hunter/Keck to determine 
the extent of the petroleum contamination noted during the tank removals. 

The site investigation was completed in August of 1989, which included the installation of 
four soil borings, three of which were converted to groundwater monitoring wells (MW-1, 
MW-2 and MW-3), and the sampling and analysis of subsurface soils and groundwater (see 
Figure 2). The results of the investigation confirmed that petroleum had impacted subsurface 
soils and groundwater at the site. Results of the investigation are included in Hunter/K.eck's 
report entitled "Site Investigation at Dayton Power & Light Company Transportation Center" 
dated November 1989 (see Appendix C). 

In May of 1990 SCS Engineers (Covington, Kentucky) (SCS) was contracted by DP&L to 
perform additional subsurface investigation activities at the site. These activities were 
conducted to further define the extent of impact to the subsurface and to support remedial 
design efforts. In May of 1990 three additional groundwater wells were installed by SCS at 
the subject property: GW-1, GW-2 and GW-3. A Corrective Action Plan (CAP) was 
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ENVIRONMENTAL SERVICES 
3100 Research Blvd, Dayton, OH 45420 
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DP&L Transportation Center 
Dryden Road 

Dayton, Montgomery County, Ohio 
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prepared by SCS Engineers and submitted to BUSTR in October 1_990 which incorporated 
the results of the investigative work to date (see Appendix E). In July 1994, five additional 
monitoring wells were installed, GW-4, GW-5, GW-6, GW-7 and GW-8. 

ESE, Inc. (Dayton, Ohio) installed a groundwater, pump and treat, air-stripper treatment 
system in 1995 to remediate the impacted subsurface soils and groundwater .. The system was 
operated from September 1995 until December 1998. Groundwater results collected while 
the system was operational indicated that the contaminant levels were decreasing slightly. 
After BUSTR granted permission to determine if the system had adequately achieved 
cleanup requirements, the following 12 months ( 1999) involved a "groundwater monitoring 
only" program for the site. The results of that monitoring program indicated to BUSTR that 
the groundwater was still impacted with petroleum hydrocarbons and that remediation efforts 
should continue. 

2.0 DISCUSSION OF SITE CHARACTERISTICS 

2.1 Summary of Site Assessment Findings 

The site assessment activities described above have also provided these findings pertaining to 
the petroleum hydrocarbon contamination at the property: 

1. A total of six USTs were removed from the subject site in 1989, two located adjacent to 
the southwest wall of the vehicle maintenance building, and four located to the north. No 
significant contamination was noted from the northern tank closure. 

2. Glacial outwash deposits filling pre-glacial or inter-glacial river valleys typify the 
geology at the subject site. The sand and gravel outwash deposits have been mined 
extensively in the area of the subject site, and the resultant excavations were often sites of 
fill or waste deposition. The subject site is characterized by the presence of fill materials, 
consisting of foundry sand, cinders, metal, clay, etc., beneath the ground surface at a 
thickness of up to 21 feet. Sand and gravel outwash deposits underlie the fill and were 
present in the soil borings installed at the site that terminated at depths of approximately 
34 feet. Ohio Department of Natural Resources (ODNR) records indicate that the sand 
and gravel deposits extend to at least 198 feet; clay horizons (glacial till) interbedded 
between sand and gravel in the vicinity of the site begin at depths between 50 and 80 feet 
below ground surface. The till may occur locally as lenses ~r aerially as expansive 
sheets. 

3. Latest groundwater measurements indicate subsurface flow is to the southwest across the 
property. 

4. No drinking water wells were found to be located within a half-mile radius of the 
transportation center. 
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5. According to the Site Assessment, only one buried utility was ~dentified on the subject 
site. A storm sewer pipeline runs parallel with the vehicle maintenance garage, which 
branches northwest and southeast, as shown in Figure 2. 

2.2 Recent Observations and Implications for Remediation 

A groundwater, pump and treat, air stripping system was installed at the subject site. in 
September of 1995 by ESE. This system remained in operation until December of 1998 . 
Groundwater sample results indicate that this system had a positive impact in remediating the 
subsurface (see Table I), however, the groundwater levels of target compounds, especially 
benzene, remained at levels which were not acceptable to BUSTR. Recent groundwater 
results have indicated to BUSTR that benzene concentrations in two of the monitoring wells 
(GW-4 and GW-5) requires further remediation. These wells are southwest of the former 
tank farm and in the direction ·of groundwater flow across the property. Groundwater 
elevation data collected over the past three to four years has indicated that the impacted water 
table remains somewhat consistent throughout the year. 

In a letter dated November 20, 1999, BUSTR concluded that the contamination in GW-4 and 
GW-5 had increased to unacceptable levels for a monitoring only remedial action plan. 
BUSTR required that DP&L either restart the pump and treat system, the previously 
approved remedial action plan, or propose a new RAP. Due to current site conditions and the 
ineffectiveness of the previous treatment system to achieve acceptable cleanup levels, LJB 
has prepared this RAP using bioremediation techniques for this property. 

3.0 DISCUSSION OF REMEDIATION ALTERNATIVES 

LJB has reviewed various treatment alternatives to address the remaining petroleum 
hydrocarbon contamination at the subject site. Treatment alternatives addressing only soil 
remediation were immediately eliminated, since contaminated soil had already been removed 
during the UST removal, and since the groundwater appears to be the matrix with the 
significant contamination. Soil vapor extraction with air sparging, pump and treat, and in­
situ bioremediation were considered. 

Air sparging and soil vapor extraction (SVE) were considered for possible remedial designs. 
SVE was eliminated due to its inefficiency in saturated media. A dual-phased system 
consisting of a groundwater pump to lower the water table could ~low the SVE design to 
opemte more effectively. However, costs associated with pilot testing and system design 
eliminated this remedial alternative. Air sparging was considered and is being incorporated 
into the chosen remedial design. 

Air stripping was the previously approved remedial action plan. As discussed in Section 2, 
this system removed the bulk of the contamination but has not been successful in attaining 
benzene concentrations deemed acceptable by BUSTR (see Table 1 ). For example, the 
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benzene concentrations detected from GW-5 were reduced from 1_2,000 J.lg/l prior to the 
pump and treat system operation to 3,100 J.!g/l, approximately one year after the system was 
operational. One reason for this inefficiency may be the upgradient location of the recovery 
well. The groundwater flow at the subject site is to the southwest, and the recovery well is 
located north of the former UST location, causing the pump to work against the flow of 
groundwater. Therefore, restarting this system does not represent the best treatment option 
for the subject site. 

Table 1 Analytical Laboratory Results-Benzene Concentrations 
(Groundwater Monitoring Wells at DP&L Transportation Center) 

Benzene Concentrations (Jlg/1) 
8/26/94 ~·lZ/_~6(95 · )tr/96~ 'J 0/23/97;~ 10/29/99 7/31/00 10/20/00 

MW-1 
MW-2 
MW-3 
GW-2 
GW-3 
GW-4 
GW-5 
GW-6 
GW-7 
GW-8 

12000 
15000 
5000 
DOL 
BDL 

·~·- ~,~_S ~· ·'ii , .. :4~6~ ~~-; -~BJ)L." _·, 
~'-16mr -' • . -t2oo>~., : ·"~~i23o:·,-- I 

,. ., ·. ·:_-~ . :1 . . . ~ ;,;J_r;:;. . . .. • 

,,~ OBDL ! - ~3~-7 I: 'of. 'BDL. ·''!; 

; NS ; ' :··91 .. -: l 'BI>i/~ 
:.~,,-~..:., .... II:~:! .·-~ - I i ~:___ __ ___:::_ .1..! .", ~' 
'- BDL : ' .86 .. :· · BDL · ·--- - . : .----:-- -I - I 

,·- j1oo . ,· :360 ~ ~··, 5390, -: 
I - ::- -- _- • : c L. •• ·-. -.- • -~,. I 
.~ '6300:., '1200. _,' ·.5400 - • 
· .~ ·i6oo. . ~~~ Jto .. -~ . :~: i93s". -.~ 
: -'·BDL" " ·,BDL - . - BD~ "~: 
~---~-14:··_· ~ _ _. ,j4 __ ,_ ~."~~_BDL··:.·. 

4.6 
642 
NS 
NS 

BDL 
3960 
3850 
571 
BDL 
6.6 

BDL 
482 

BDL 
BDL 
BDL 
1390 
6030 
842 

BDL 
12.5 

NS =Not Sampled 
BDL = Below Detection Limit (Ranges from <2 to <5 J.lg/1, depending on laboratory) 
Shaded area indicates the operational time period of the previous RAP. 

4.0 SELECTED REMEDIATION TECHNOLOGY 

4.1 Discussion of Bioremediation Technology 

BDL 
319 
BDL 
7.6 

BDL 
220 
272 
351 
BDL 
7.1 

In-situ bioremediation, enhanced by air-sparging, involves the injection of inorganic nutrients 
and air (oxygen) into the aquifer via injection wells. This approach will promote the activity 
of petroleum-digesting bacteria already present in the soil, and combined with subsurface soil 
conditions and groundwater flow across the property, makes this method the best treatment 
alternative for the subject site. 

The wells currently present on site provide a means of injecting nutrients and oxygen into the 
aquifer. In-situ bioremediation will address both the vertical and horizontal extent of the 
contamination, which has been "smeared" approximately 4 feet by the seasonal changes in 
the groundwater. This system will allow both the soil and groundwater to be remediated 
since the bacteria are in contact with both media. 
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4.2 Description ofTreatment System Operation 

The bioremediation treatment system (Figure 2) at the DP&L Transportation Center will 
consist of a system of PVC air lines trenched to each of five converted monitoring wells. An 
air compressor will be used to supply air to a manifold having a separate pr~ssure gauge and 
valve for each of the five wells (GW-1, MW-2, GW-4, GW-5, GW-6). A 1 inch diameter 
Schedule 40· PVC air line with a threaded, 4 foot long, air diffuser on the end will be inserted 
into the bottom of each well. Air will be directed into the wells at a pressure of 
approximately 8 to 12 psi. 

A nutrient solution (EPA approved and biodegradable) consisting of 20% ammonia, 2% a­
phosphate by weight will be injected at a constant rate into each ofthe wells. The nutrients 
will be stored in an 800 gallon; ·HOPE tank to be located in the treatment system building 
(see Figure #3). Schedule 40 PVC, 1/2 inch in diameter, nutrient lines will be inserted 
separately into each well. The automated pump delivery system will be set to inject 
approximately 3-4 gallons of nutrient solution per well, per day, approximately 105-140 
gallons of nutrient solution per week at the site. 

The remediation system will be inspected weekly, at a minimum, to ensure proper operation 
and to conduct any maintenance as required. 

5.0 SYSTEM PERFORMANCE & TREATMENT OBJECTIVES 

5.1 Site Remediation Objectives and Schedule 

LJB proposes to monitor the groundwater BTEX levels as a measure of the progress of the 
remediation. Due to the depth of the contamination, monitoring of soil contaminant levels is 
not feasible at tliis site. Since the bioremediation process will affect soil as well as 
groundwater contamination, the groundwater contaminant levels are considered an 
appropriate indicator of the remediation process. 

While bioremediation is expected to be effective at this site, the exact progress of the 
degradation of petroleum products is difficult to predict. Therefore, the bioremediation 
system will be operated for a total of 12-24 months and monitored according to the schedule 
outlined in Table 2 (System Monitoring Schedule and Analytical Methods). If the remedial 
objectives have been met within the initial 12 month period that the system is in operation, an 
application will be made to BUSTR for a finding of "no further action." If the remedial 
objectives have not yet been met, BUSTR will be notified of the additional actions planned 
for the site. 
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5.2 Proposed Reporting Requirements 

The progress of the remediation will be monitored according to the monitoring schedule 
outlined in Table 2. Plate counts for petroleum digesting bacteria will be performed as well. 
Monthly progress reports will be submitted to DP&L~ and quarterly progress reports will be 
submitted to BUSTR, in the format shown in Appendix E. 

6.0 SUMMARY 

Based on previous investigations~ analytical results~ and the performance of the previously 
utilized remedial technology it was determined that a bioremediation system, consisting of 
air-sparging and nutrient. ipjection, is the best remedial alternative for the DP&L 
Transportation Center. A total of five wells will be treated with the bioremediation 
technology, which will remediate both the groundwater and the soil at the site. 

After reviewing all historic records, analytical data and other infonnation pertinent to the 
subject site, it was determined that cleanup levels for the target compounds (BTEX) would 
be difficult to set at this time. After the system has been operational for a period of time, and 
the concentratiOI:JS of BTEX compounds have reached relatively static levels, a Risk Based 
Assessment will be performed to determine final cleanup concentrations. This alternative 
has been discussed and agreed upon by Mr. Ray Bauman~ the BUSTR Environmental 
Specialist. 

T bl 2 a e s •ystem M S h d I omtonng c e u e an dA I . IM h d natyhca et o s 

Frequency Water Quality Parameter Analytical Method 

Startup & Quarterly Plate Counts (CFU's) Standard Methods (ASTM) 
Sampling 

Groundwater Elevation On-Site Measurement 

pH On-Site Measurement 

BTEX EPA_ Method 8020 

Weekly Inspections Groundwater Elevation On-Site Measurement 

pH On-Site Measurement 
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Table 3 RAP Implementation Schedule 
(Calendar Years 2001/2002} . 

2001 2002 
Task Jan Feb Mar Apr May Jun Jul Aug Sept Ocl Nov Dec Jan Feb 

Submit RAP for 
BUSTR Review & X 

Approval 
System Installation 

(Start Up) X X 

Sampling & Analysis 
x• X X X X X (Plate Counts, pll, BTEX) 

Inspections, pH & GW 

Measurements- Weekly X X X X X X X X X X X X X 

Final Report •see 
note 

*Plate Counts will be conducted prior to system start-up to verify presence of petroleum hydrocarbon degrading bacteria. 

*Note: Depending on system operation; after 12 months of operation, a determination will be made to whether a No Further Action status 
can be pursued. 
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APPENDIX A 

BUSTR's Remedial Action Plan Request 
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- Ohio Department of Commerce 
Divisioo of State Fire Marshal 

Bob Taft 
Governor 

Bureau of Underground Sto~age Tank Regulations 
6606 Tussing Road • P.O. Bol( 687 

Reynoldsburg, OH 43068-9009 
Gary C. Subadolnik 

Director 

NOVEMBER 20.1999 

SCOTT ARENTSEN 
.DAYTON POWER & LIGHT 
POBOX8825 
DAYTON OH 4540 I 

(614) 752-7938 FAX (614) 752-7942 
www.com.state.oh.us 

SITE: DP&L TRANSPORTATION 
CENTER 
1989 REMOVAL 
1900 DRYDEN RD 
DAYTONOHOH 
MONTGOMERY COUNTY 
INCIDENT #579286-00 

RE: REMEDIAL ACTION PLAN REQUEST 

Dear Mr. Arentsen: 

The Bureau of Underground Storage Tank Regulations (BUSTR) reviewed your report titled 
"Third Quarter Groundwater Monitoring" dated October 28,1999, BUSTR determined that the 
contamination. in GW-4 & GW-5 has increased to unacceptable levels for a monitoring only 
remedial action plan (RAP). BUSTR has reviewed the files of the properties across the street 
and has not found a probable source of offsite contamination. BUSTR also requires that DP&L 
either restart the groundwater pump and treat system (previously approved RAP) or propose a 
new RAP within 120 days of the date of this letter. 

On March 31, 1999, a new corrective action rule became effective. A provision ofthis rule 
allows owners/operators with releases confirmed prior to March 31, 1999 to elect to 
conduct corrective actions under the 1999 rule. A Fad Sheet explaining this option and 
other revelent publications can be found on tbe State Fire Marshal's web-site at 
www. com.state.oh.us/sfm. 

Thank you for your cooperation. If you have any questions, please con~act me at ( 614) 752-
4232. 

Sincerely, 

~~ 
Raymond Bauman 
Environmental Specialist 

xc: Site File 
Richard Brinkman, Montgomery Co Wellfield Protection 

FINANCIAL INS1TIUTlONS •INDUSTRIAL COMPLIANCE • LIQUOR CCJN'TllOL • REAL ESTA re AND PROFESSIONAL LICENSING • SECURITIES • STA're l'llll! MARSHAl •IJNCI.AIMED FUNDS 
":.tn l!qval Oppommity Employer and&MCIJ Pnmdu"' 
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-- APPENDIX B 
(Ln~g i n e e r s I 
I a ... c h I t e c t ~nderground Storage Tank Closure Assessment Report 
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INTRODUCTION 

-, Hunter/Keck, Inc. (HKI) was retained by .Dayton Power and Light 
) I 

I. 

'l l I 
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0: ··. 
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-~~, 
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company to perform a closure assessment and to prepare a report 

demonstrating compliance with Federal Regulations 40 CFR 280.72 and 

40 CFR 280.74 for the removal of two underground storage tanks 

(USTs) and a dispensing island at DP&L' s Transportation Center 

located at 1900 Dryden Road, Dayton, Ohio. 

The two USTs at the Transportation Center had been installed in the 

same basin. The age of the two 10,000-gallon, single-walled sti-

P3 tanks is unknown. 

SERVICES PERFORMED 

Tank Removals 
~i 
' 'Hunter/Keck, 

0 ; "lj/ 
Inc. supervised the excavation and removal of the 

~ ;~ 

I·: . .?, 
: ·,o.z 
I 'f-, 

0 
i ._{: 
t ~ 
~ '· ::_:; 
j •• ro~ 

~- . ~-~?~ 
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j ~~..: 
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r ~·rl\l .. 

f I ! '·;r~ 
~ ,:,r,. 

- : ...... :,.',!. 
. ~.c .. 

underground tanks on April 19, 1989. The contents of each tank 

were hand-pumped into a new 55-gallon drum. 

Potentially explosive vapors were purged from both tanks with dry 

ice (15 pounds per 1,000 gallons of capacity). Both tanks were 

punctured prior to their removal from the tank excavation and were 

... ~r·~J r; _;~F~. visually inspected after removal. 

•~5v~ removed from one tank; the tags were previously removed from the 

Serial number and UL tags were 

, :~{a':: l J [ ·~~~- s~cond tank (UL tags were apparently removed from the 

l ;.~~- t~me the fiberglass interior lining was installed) . 
r ~, f •z·'\·.1· 
~ •l ,~,·~, 

~ :1 .;,.j~ 

tank·at the 

-~ ~~ . .;-'l: 1 U~ ~ j·! ,~f.-~ 
. ;~,r.~ 

11-~:."~~,~~;-~· -------------------------------HunTERfKECK 
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Mr. Phil Sinewe, Fire Inspector for the City of Moraine, was on-

site during much of the tank removal activities. 

soil sampling 

Excavated soils were periodically field screened with an HNU P.I. 

101 photoionization detector (HNU). Additionally seventeen soil 

samples were screened using field organic vapor headspace 

monitoring; organi~ v~por headspace monitoring protocol is 

presented in Appendix A. 

Additional soil samples were collected for laboratory analyses . 
. 

One sample was collected from the excavation floor following the 

removal of the storage tanks. The sample was analyzed for b~nzene, 
... 

toluene, ethyl benzene, and xylene (collectively designated BTEX), 

total petroleum hydrocarbons (TPH), and total lead. Three samples 

were collected following additional excavation. The three samples 

were composited into one sample in the laboratory and analyzed for 

BTEX, TPH, and total lead. 

RESULTS 

Tank Removals 

A strong gasoline odor was noted during the excavation of the two 

underground storage tanks. Visibly contaminated soil and all soil 

I 1 yielding HNU responses were stockpiled on plastic at the site. The 
\ ) 

resulting soil pile was covered until landfill permits could be 
l 
l _' obtained. 

2 
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Visual inspection of each excavated tank surface, tank coating, and 

tank welds revealed fair tank condition. The interior of both 

tanks had previously been lined with fiberglass. The tank UL and 

serial number tags were missing from one tank, and were illegible 

on the other. 

Further enlargement of.the.tank excavation was discontinued in each 

direction for reasons outlined below: 

o Further excavation to the north and south was discontinued 

when samples analyzed using vapor headspace techniques 

registered < 5 ppm (parts per million) on the HNU; 

o Further excavation to the west was limited by the presence of 

a storm sewer~ 

r 1 
0 Further excavation to the east was restricted by the 

' Transportation Center building footer: and 

L 
o 'Deeper excavation was limited .by the groundwater table 

I 1 
I 

at 27 feet below grade. 

\ J j 

r, l 
t 

I I 
i ~ 

i 

The final excavation dimensions were approximately 35 feet (east/ 

west) by 50 feet (north/south) by 27 feet (depth). The excavation 

-, l 
I j 

I :. 
._, 

l 
' l ! .P 

Ll 

has been backfilled for safety and operational copcerns. 

Soil Sampling 

,.- The results of organic vapor screening using vapor headspace 
) 

L, ' . techniques on samples collected adjacent to the.tanks and from the 

1'1 
I t ...__ 3 

r , 
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excavation walls and floor ranged from no HNU response to 500 ppm. 

As the tank excavation was enlarge~, the excavation wall samples 

registered< 5 ppm on the HNU (S-7 and S-8, Appendix B). However, 

two samples collected from the south portion of the excavation 

floor registered 200 ppm on the HNU (5-5 and S-6, Appendix B). 

Further excavation of that portion of the pit floor would have 

increased the risk of structural damage to the nearby 

Transportation Center building. 

Results of the laboratory analyses performed on the soil sample 

collected from the excavation floor immediately after tank removal 

(sample T6B), and results of the sample composited from the final 

excavation floor samples (S-9, s-10, and S-11) are summarized in .. 
Table 1. 

Table 1 

Summary of Laboratory Results 

T6B S-9,10,11 
Analyte Unit (4/19/89} (5-9-89) 

Benzene ppb < 100 < 5 
Toluene ppb 94,000 < 5 
Ethyl Benzene ppb 32,000 < 5 
Xylenes ppb 42,000 < 5 
Total Petroleum 

Hydrocarbons ppm < 5 130 
Total Lead ppm 3,800 < 5 

Samples S-9, S-10, and s-11 were collected from the excavation 

floor after groundwater was encountered. None of the three samples 

4 
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were collected from the soil zone yielding 200 ppm HNU responses. 

Although a sheen was noted on the groundwater surface, groundwater 

samples were not collected due to the difficulty of obtaining a 

representative water sample from the 27-foot deep e·xcavation. 

Laboratory reports and chains-of-custody are presented in Appendix 

c. 

CONCLUSIONS 

Laboratory analyses of backfill material encountered immediately 

below the underground tanks detected BTEX concentrations totaling 

168,000 ppb (parts per billion). However, BTEX concentrations in 

a composited soil sample from a depth of 27 feet were below 

laboratory detection limits (< 5 ppb). The total lead 

concentrations similarly dropped from 3,800 ppm to < 5 ppm :(parts 

per million) • A zone of soil registering 200 ppm during HNU 

headspace monitoring apparently continued below the Transportation 

Center building and therefore could not be excavated further. 
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Organic Vapor Headspace Monitoring Protocol 
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PROTOCOL FOR ORGANIC VAPOR HEADSPACE SCREENING 

OF SOIL SAMPLES 

Purpose 

The purpose of organic vapor screening is to rapidly evaluate a 

sample for the presence of organic vapors. The procedure does not 

permit identification of specific organic vapors but does permit 

the evaluation of relative organic vapor concentrations. 

Procedure 

Place a representative portion of the sample of interest into a 

clean 16-ounce wide mouth jar.· In order to achieve a relative 

ranking between samples, it is important to consistently fill the 
L .t 

~~ jar to the same level (i.e., halfway full). Once the sample has 
I 

l 1 

l 
L_l 
I 

f i 
I t 

I 
1 

been placed into the jar, clean aluminum foil is placed over the 

entire mouth of the jar, taking care not to puncture the foil. 

After the aluminum foil cover has been put in place, tightly cap 

the jar with a plastic lid. Warm the jar and contents for 

approximately 10 minutes. After warming the jar and contents, 

carefully remove the plastic lid and insert the intake probe of the 

organic vapor detecting instrument through the foil and into the 

headspace above the sample. Record the response as indicated on 

the instrument's dial or display. 
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APPENDIX B 

Summary of Vapor Headspace Monitoring 

Sample Number Date Collected HNU 

HS18 4/19/89 

HS19 4/19/89 

HS20 4/19/89 

HS21 4/19/89 

HS22 4/19/89 

HS23 4/19/89 

HS24 4/19/89 

HS25 4/19/89 

HS26 4/19/89 

HS27 4/19/89 

H528 4/19/89 

HS29 4/19/89 

HS30 4/20/89 

s-s 5/09/89 

S-6 5/09/89 

S-7 5/09/89 

S-8 5/09/89 

* NR = No Hnu Response 

Response 

15 ppm 

6 ppm 

6 ppm 

1 ppm 

5 ppm 

300 ppm 

30 ppm 

10 ppm 

400 ppm, 

500 ppm 

a ppm 

NR* 

30 ppm 

200 ppm 

200 ppm 

NR * 
NR * 
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iiA Brighton Analytical Inc. 
1576 Alloy Parkway 

I_.; 

tJ 
[j DATE: April 24, 1989 

n 
u 

0 

r-
1 I 

- J 

>I 
( 

I I 
' 

PROJECT: Keck"70hio 
CASE ;i'447-2477 

PARAMETERS UNITS 

Benzene mg/kg 

Ethyl Benzene mg/kg 

Toluene mg/kg 

x~·lenes mg/kg 

Total Lead mg/kg 

Total Petroleum 
Hydrocarbons mg/kg 

Phone(313)887.S364 Highland, Michigan 48031 

DATA SUM~ARY SHEET 

DATE SAMPLES RtCEIVED: 4/21/89 
DATE SAMPLES ANALYZED: 4/21/89 

T-6-B 
4/19 

<0.1 

94 

32 

42 

<5 

3800 

'\ 
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521 Byers Road. Suo1e 101 
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Sheet l of I Chain of Custody Record I Sampling Analyses Request 
case and Contract No. 

Station Staiion Location 
No. 

_r_. I 

_f)_. "'J 

Sample 
Date Time 

1cf· ;..f. K 9 It /cJ 

Sample Number 

Type Con~~lners 

fo/1- 3 
50/L 

Laboratory Analyses Required 

, c:= P 'foX' LE_.IH> 

oq.~Z]r:'§ 9 ~~{~~ignatu1e). Oatetlime 

t(/:!.1//Y 
1/t../ 5:t- r~ v"t a,~ . . ,1/:s'l 
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[1\minquished Byi (signature) 

Relinquished By; (signature) 

Relinquished By: (signature) 

Method of Shipment: 

Remarks: 

Date/Time Receive4'By: hignature) Date/Time 

Date/Time Received By: (signature) Date/Tlme 

Date/Time Received By: (signature) Date/Time 

Tracking No. Received By Laboratory Custodian: · Dateflime 
(signature) 
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BA BnKhton Analytical Inc. 
1576 Alloy Parkway 

DATE: May 19t 1989 

PROJECT: Keck-Ohio 

PARAMETER 

Benzene 

Toluene 

CASE #447-2477 

UNITS 

ug/kg 

ug/kg 

Ethyl Benzene ug/kg 

Total Xylenes ug/kg 

Total Petroleum 
Hydrocarbons mg/kg 

Total Lead mg/kg 

Phone (313)887+6364 Highland, Michigan 48031 

DATA SUMMARY SHEET 

S-1,3,5 1 7 
Composite 
5/8 &. 5/9 

<1 

<1 

<1 

<1 

5 

<5 

DATE SAMPLES RECEIVED: 5/10/89 
DATE SAMPLES ANALYZED: 5/18/89 

S-9,10,11 HYD. 1,2,3,4,5 
Composite Composite 

5/9 5/9 

<5 <5 

<5 <5 

<5 <5 
~ 

<5 <5 

130 2900 

<5 12 
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INTRODUCTION 

Hunter/Keck, Inc. (HKI) was retained by the Dayton Power and tight 

Company (DP&L) to perform a site investigation at DP&L's 

Transportation Center, 1900 Dryden Road, Dayton, Ohio. The general 

site location is showri on Figure 1. The site investigation was 

performed pursuant to Rule 1301:7-7-36(c)(3) of the Ohio 

Administrative Code, which governs corrective actions and cost 

recovery standards for petroleum underground storage tank (UST) 

r1 releases. The purpose of this report is to present the findings 
L)' 

-u 

r , 
' I i 
l-~· 

of the site investigation. 

BACKGROUND 

In April of 1989, two 10, OOOjgallon underground storage ·tanks 

(USTs) which had contained gasoline were removed from service. 

I 
Both tanks were single-walled, StiP3 tanks that were located in the 

same tank basin. The tanks were approximately four years old. 

Visual inspection of each excavated tank surface, tank coating, and 

tank welds revealed fair tank conditions. The interior of both 

~~ tanks had previously ben lined with fiberglass. During removal of 

the USTs, a gasoline odor was noted. In an effort to remove 

r1 
1 1 residual petroleum hydrocarbons, additional excavations were 

~ -, 
I j 

I ' ,_, 

~ 

I 

J I 

performed. Excavation terminated on May 9, 1989. The final 

excavation dimensions were approximately 35 feet (eastjwest) by 50 

feet (north/south) by 27 feet deep. Four other underground storage 

tanks located north of the gasoline tanks were also removed. The 

jl northern tank basin was a clean closure. Details of the closure· 
L~ 

r­
> 

I \ 

1 
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Site Location 
Dayton Power & Light 
Dryden Road 
1900 o'ryden Road 
Moraine Township 
Montgomery County 
Dayton, Ohio 

Adapted from 7.5' USGS topographic quadrangle: Dayton South, 1981. 
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may be found in HKI 1 s report entitled, nReport .of Underground 

Storage Tank Closure Assessmentn, dated May 25, 1989. 

Further enlargement of the gasoline tank cavity was discontinued 

in each direction for the following reasons: 

a. Further excavation to the north and south was discontinued 

when soil samples analyzed using vapor headspace tech-

niques registered < 5 ppm (parts per million) on the HNU 

photoionization detector. 

b. Further excavation to the west was limited by the 

presence of a storm sewer. 

c. Further excavation to the east was restricted by the 

Transportation Center building footer. 

d. Deeper excavation was terminated when groundwater was 

encountered at a depth of 27 feet below grade. 

~J Soil samples were collected from three locations on the floor of 

j~ the excavation, composited, and analyzed as a single sample for 

r 11· 

f I 
l 

total lead, TPH (total petroleum hydrocarbons), and BTEX compounds 

(benzene, toluene, ethyl benzene, and total xylenes). The results 

of the laboratory analyses performed on the composite soil sample 

are presented in Table 1. 
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Table 1 

Results of Laboratory Analyses Performed on 
Composited Soil Sample - Floor of Tank cavity 

Final Excavation 

Analyte 

Benzene 
Toluene 
Ethyl Benzene 
Total Xylenes 
Total Lead 
Total Petroleum 

Hydrocarbons 

ppb = parts per billion 
ppm = parts per million 

SITE DESCRIPTION 

ppb 
ppb 
ppb 
ppb 
ppm 

ppm 

Detected 
Concentration 

< 5 
< 5 
< 5 
< 5 
< 5 

130 

The DP&L Transportation Center is located at 1900 Dryden Road, 

Dayton, Ohio. A vehicle maintenance facility is located on the 

·southwestern portion of the property. The previously removed 

gasoline USTs were located outside of the vehicle maintenance·· 

facility adjacent to the southwestern wall. The surface area in 

the vicinity of the former UST location prior to tank removal was 

primarily asphalt and concrete. At the time this investigation was 

conducted, the tank cavity had been backfilled; however, the area 
,-1 
j of disturbed asphalt had not been repaved. A general site layout 
~-j 

r I 

I f 
I : 

0 

is shown on Figure 2. 

SCOPE OF WORK 

To acquire the necessary data to prepare the site investigation 

report, HunterjKeck, Inc.: 

4 
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1. Performed a soil boring program, which consisted of 

drilling four test borings: 

2. Completed three of the four test borings as groundwater 

monitoring wells; 

3. Submitted groundwater samples to a laboratory for 

analyses; 

4. Reviewed available literature to evaluate local and 

regional hydrogeological conditions, and surrounding 

land use; 

s. Performed a search of the Ohio Department of Natural 

Resources water well log files to identify water wells 

located in the vicinity of the site. 

SITE INVESTIGATION 

Test Borings 

Four test borings (designated B-1 through B-4) were drilled at the 

site. Soil samples were collected at approximately five foot 

intervals from each test boring to define subsurface lithology. 

Test borings were drilled using 4%-inch I. D. hollow stem auger 

drilling techniques. Soil samples were obtained using 2-inch I.D. 

by 24-inch long split-spoon samplers. Upon recovery from the 

borehole, each sampler was placed on clean aluminum foil and 

opened. The amount of soil recovered was measured and the sample 

characterized by the on-site geologist. Each soil sample was 

screened for organic vapors using an HNU P.I. 101 photoionization 

~ -~ detector. Results of the organic vapor screening performed on soil · 

~. 

I 6 

[_r: 
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!_: samples obtained from test borings are presented' in Table 2. A 

! u summary of test boring depths, depths at which saturation was 

encountered, and descriptions of identified zones of saturation are 
I""( 
t presented in Table 3. Test boring logs are presented in Appendix 
l) 

I~ 
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A. 

All downhole drilling equipment was decontaminated between boring 

locations using a high pressure hot water washer. Sampling 

equipment was decontaminated between successive sampling intervals 

by washing in a liquinox soap solution, followed by a double rinse 

in potable water, a final rinse with distilled water, and air 

drying. 

Groundwater Monitoring Wells 

Test borings B-1, B-3, and B-4 were completed respectively as 

groundwater monitoring wells MW-1, MW-2, and MW-3. Test boring B-

2 was not completed as a monitoring well because of auger refusal 

at 26 feet. Groundwater monitoring well locations are shown on 

Figur~ 2. Groundwater monitoring well completion diagrams and 

construction details are presented in Appendix B. Following 

installation, monitoring wells MW-1 and MW-2 were developed using 

a Keck submersible pump. Monitoring well MW-3 was developed using 

a hand bailer. The top of well casing elevation and ground surface 

elevation for each monitoring well was established by survey. An 

arbitrary reference was established because of the absence of a 

local U.S.G.s. benchmark. The left pointing arrow on a fire 

7 
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Table 2 

Results of organic Vap::>r Scl:eeni.n;r Perfcmned on Soil San'ples 
Obtained fran Test Borin;s 

(All responses in parts per million - ppn) 

TEST BJRDlG B-1 TEST lORING B-2 

Salrple Sample 
Semple Depth Instrument Sample Depth Inst.runent 

Number CFeet-OOL) ~ Number CFeet-s:;L) Response 

Bl-1 4 - 6 < 1" B2-l 4 - 6 < 1 

m-2 9 - 11 < 1 B2-2 9- ll < 1 

B1-3 14 - 16 < 1 B2-3 14 - 16 < 1 
Bl-4 19- 21 < 1 B2-4 19 - 21 < 1 
B1-5 24 - 26 < 1 
B1-6 29 - 31 < 1 Auger refusal at 26 feet 
B1-7 34 - 36 15- 20 

TEST OORmG B-3 TEST EORJNG B-4 

Sample San'ple 
5arrple .Depth Instrument Sample Depth Instnnnent 
Number (Feet-OOL) Response Number CFeet-B;;L) Response 

B3-1 4 - 6 < 1 B4-1 14 - 16 1 
BJ-2 14 - 16 < 1 B4-2 21 - 23 1 
BJ-3 19- 21 < 1 B4-3 24 - 26 1 
BJ-4 24- 26 < 1 B4-4 29 - 31 < 1 

BJ-5 29- 31 9 
BJ~ 34 - 35 300 

a:;r. = Below Grourxi Ievel 

8 
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B-1 
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B-3 

B-4 
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Table 3 

r--. 
l_ -·-1 

Summary of Test Boring Completion Depths, Depths at Which Saturation 
was Encountered, and Description of Identified 

Zone of Saturation 

Depth at 
Which Saturation 

Completion Depth was Encountered Description of 
Feet - BGL Feet - BGL Saturated Zone 

37 27 sand and gravel 

27 26 Sand and gravel 

36 26 Sand and gravel 

31 26 Sand and gravel 

BGL = Below Ground Level 
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hydrant located on the west side of the Transportation Center 

building was assigned an elevation of 100 feet. Depth to 

groundwater was measured in each of the three monitoring wells on 

September 12, 1989 and groundwater elevations were calculated. 

Table 4 presents a summary of groundwater monitoring well 

elevational data and depth to groundwater data. 

LABORATORY ANALYSES 

To evaluate groundwater quality, groundwater samples were collected 

on September 12, 1989 from each of the three groundwater monitoring 

wells. All laboratory analyses were performed by Chemrox 

Laboratories, Inc. in Shelton, Connecticut. -Prior to sampl~ 

collection, each groundwater monitoring well was purged of at least 

three volumes of groundwater. Following the purging process, pH, 

temperature, and specific conductance were measured and recorded. 

Groundwater sampl.es were collected with Teflon bailers. 

Immediately prior to sample collection at each well a bailer blank 

was collected. Groundwater samples and bailer blank samples were 

poured directly from the bailers into appropriate sample 

·containers. Groundwater monitoring field data log sheets 

summarizing the purging and sampling data are presented in Appendix 

c. All groundwater samples and bailer blank samples were analyzed 

for total petroleum hydrocarbons, dissolved lead, and BTEX 

compounds (benzene, toluene, ethyl benzene, and total xylenes). 

A summary of the results of the laboratory analyses performed on 

the groundwater and bailer blank samples is presented in Table 5. 

10 
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Table 4 

Groundwater Monitoring Well Elevational 
Depth to Groundwater Data 

Monitoring Ground 
Well/Test Date Surface T.O.W.C.* 
Boring Number Installed Elevation Elevation 

MWl/Bl ~/01/89 98.39 97.80 

MW2/B2 8/24/89 98.19 97.86 

MW3/B4 B/28/89 98.55 98.65 

All elevational data reported in feet·above an arbitrary datum. 

* T.o.w.c. = Top of Well casing 

11 

_J \____...., [_j 

Data and 

~, 

9/12/89 9/12/89 
Depth to Static 

Groundwater Groundwate 
From T.O.W.C.* Elevatio 

26.40 71.40 

26.58 71.28 

27.27 71.38 

' ; 
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Test Boring/ 
Monitoring 
Well No. 

MW-1 

MW-2 

MW-3 

Bailer 
Blank Number 

Pre MW-1 

Pre MW-2 

Pre MW-3 

r-,_ "'""j ! - -·~ --J ._ ~ . ~..._..,... _ ___, 

Table 5 

summary of the Results of Laboratory Analyses 
Performed on Groundwater Samples and Bailer Blank Samples 

Date 
Sampled 

9/12/89 

9/12/89 

9/12/89 

9/12/89 

9/12/89 

9/12/89 

(All concentrations in parts 

Benzene Toluene 

u u 

3.700 11.000 

u u 

u u 

u u 

u 0.005 

per million) 

Ethyl 
Benzene Xylenes 

2.900 1.100 

6.100 7.500 

u u 

u u 

u 0.0098 

u 0.012 

TPH 

36 

58 

< 1 

NA 

NA 

NA 

U = Below laboratory detection limit; detection limit presented on laboratory report. 

NA = Parameter not analyzed 

12 

Tot a 
Lea 

I 

< 0.00 

0.01 

0.01 

NA 

NA 

NA 

' -

~------------------~---------
ED_001207_00000832 



... ] 
f \ 

[_j 

fl 
LJ 

r. u 

LJ 

Ll 

0 
D 
c 
0 
0 
!] 

l/ 
I J l. 

f ~ 
l l 
,..) 

·--------------------------
; ________________________ _ 

Laboratory reports, quality control data, and· the chain-of-custody 

record are presented in Appendix D. 

GENERAL HYDROGEOLOGIC SETTING 

The geologic setting in the Dayton, Ohio area is that of buried 

pre-glacial or inter-glacial river valleys eroded into relatively 

horizontal sedimentary bedrock strata. During the ensuing glacial 

stages, these wide, deeply cut valleys were filled with sediments, 

some to the point of obscurity, which left the terrain with its 

present appearance. Geologic materials filling the valleys consist 

principally of sand and gravel outwash deposits and glacial till 

which occurs as lenses and layers interbedded with the sand and 

gravel. Glacial till, which was deposited directly by the ice as 

it moved over the area, is a heterogeneous mixture of clay and 

stones and lacks assortment or stratification. 

outwash deposits in the Dayton area range in thickness from about 

12 0 to 250 feet. They are the primary source of the large 

groundwater supplies that are pumped for municipal and industrial 

use. In some parts of the Dayton area, well-defined till sheets, 

buried by 30 to 60 feet of sand and gravel, extend almost entirely 

across the major valleys and s"eparate the outwash deposits into two 

or more distinct aquifers. Being relatively impermeable, till is 

also a major factor in the hydrologic cycle in the Dayton area as 

it slows recharge to underlying permeable deposits. 

13 
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In places this till-rich zone is made up of well-defined aerially 

extensive till sheets: elsewhere it consists of numerous lenses 

and irregular masses of till grouped closely together at 

' LJ approximately the same altitude. In small areas, notably in the 
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Mad River valley immediately below Eastwood Park, the till is 

either absent from the sand and gravel deposits or consists only 

of a few scattered lenses. 

The upper surface of the till-rich zone lies generally 30 to 50 

feet below the land surface in downtown Dayton. The base of the 

zone, which is much more irregular than the upper surface, ranges 

from about 60 to 125 feet below land surface. .These levels are 

somewhat arbitrary as the sand and gravel deposits both ·above and 

below the till-rich zone contain scattered lenses and masses of 

till that make it difficult in places to correlate the deposits. 

Locally, in the Miami River valley in central and northern Dayton, 

and more e}(tensively in the Mad River valley downstream from 

Findlay Street, the till-rich zone consists of two layers, 

separated by several feet of sand and gravel. The upper till layer 

generally is thinner and less extensive than the lower till layer. 

Although locally the intervening sand and gravel constitutes a 

separate aquifer, it is considered part of the upper aquifer. 

The bedrock bounding the glacial outwash deposits consists of shale 

interbedded with thin crystalline layers of limestone. In the 

14 
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upper few feet where this unit was subjected to weathering, 

fractures and openings along bedding planes are capable of 

conveying minor amounts of groundwater to wells. The remainder of 

the unit is considered i.mpermeable. 

Upland glacial deposits, consisting mostly of till and clay and 

minor amounts of sand and gravel, overlie the bedrock along the 

aquifer boundaries or valley walls and provide some recharge to the 

outwash aquifer. For the most part, however, the upland deposits 

and .the bedrock are less prolific sources of water and used 

primarily for farm and domestic water supplies. 

SITE SPECIFIC HYDROGEOLOGIC SETTING 

The information obtained during installation of the four test 

borings was used to evaluate the site specific hydrogeological 

setting. HKI also conducted a search of the Ohio Department of 

Natural Resources water well log file. Well logs for all located 

water wells within a 2,500-foot radius of the site were obtained. 

All known wells are industrial wells. Figure 3 presents the 

location of these water wells in relationship to the site. Copies 

of these water wells logs are presented in Appendix E. 

The hydrogeologic setting at the site is as follows: 

Fill material which varying in composition from sand and gravel to 

sandy gravel and silty clay was encountered from beneath the 

15 
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FIGURE 3 
Industrial Well Locations 
Dayton Power & light 
Dryden Road 
1900 o·ryden Road 
Moraine Township 

1e Industrial ·well Location 

! l u 
Montgomery County 
Dayton, Ohio 

fl Adapted from 7 .5' USGS topographic quadrangle: Dayton South, 1981. 
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asphalt to depths ranging from 16 to 21 feet· below ground level. 

Fill material was identified from qround surface to a depth of 27 

feet BGL on one of the water well logs obtained from ODNR. Beneath 

the fill material, all test borings drilled by HKI encountered sand 

and gravel deposits and occasional boulders. Groundwater was 

encountered in each of the test borings between 26 and 27 feet BGL. 

Review of the water well logs indicates that a clay horizon may be 

present beneath the site at a depth between 40 and 60 feet BGL. 

Based on groundwater.measurement obtained on 9/12/89, the direction 

of groundwater flow is to the southwest. The piezometric surface 

as observed on 9/12/89 is shown on Figure 4. 

SURROUNDING LAND USAGE 

The areas to the east and west of the site are primarily used for 

light industrial and commercial purposes. Surrounding facilities 

lJ include the old Tait Generating Station, a trucking terminal, and 

' i 
i l _, 

\ I 
i l 
L 

I ! 

~j 

metal fabrication facilities. A residential trailer park is 

located to the southeast of the site. 
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B0-rliNG~WELL LOG DATA 
KECK ONSULTING SERVICES, me. 

PROJECT• DP&L: Dryden Road \JELL/BORING, No.• MW-1/B-1 

LOCATION• Dayton, Ohio DATE DRILLED• 8/1/89 

DRIWNG t.IElliOO: Hollow Stem Auger CASING TYPE/DIA.:schd. 40 PVC/2-inch 

TOTAL OEPlH DRIU£0: 37 feet TOT A1. CASING: 34.45 feet 

GROUND El£VA110N: 98.39 feet T.O.C. El£VA110N: 97.80 feet 

. GROUT 'NPE/OUAN11TY: 
Bentonite and Cement/ 

SCRE'rn TYPE/LENGlH: PVC/10 feet approx. 75 gallons 

GROUT INTERVAL(S): Surface to 21 feet SCREENED INlERVAl: approx. 24.4 to 34.4 feEt 

DEPlli TO WA 1ER: approx. 27 feet GRAVEL PACK T'r'PE: Keck 1150 

WAlER LfVEL ElEVAllON: GRAVEL PACK INlERVAL: 23 ·to 25 feet 

STAllC WATER LEVEl: 26.40 feet DAlE: 9/12/89 

REMARKS• All elevational data has been referenced to an arbitrary benchmark. 

LOGGED BY• Timothy F. Hebert SIGNATURE• 

In feet H20/SOIL I 
DEPTH. SAHPLE FORMA TIDN DESCRIPTION 

0 - .5 Asphalt 

.5- 7.5 Sand and Gravel; Coarse gravel, well rounded medium to fine sand. 

.brown not saturated~ fill material 

7.5- 16 Sandy Clay· black-brown, moist, disturbed soils (fill) containinR 

2lass and oxidized metal not saturated minor oerched water 

mav be present at approx. 14 feet identified a thin stringer o 

brown clay at 15.5 feet poor cuttina returns brown clay 

contains some medium to coarse 2ravel and was cohesive. 

16 - 37 Sand and Gravel~ medium to coarse and and 2ravel hard drillim~: due 

to large cobbles poorlv sorted with some silts aooears 

saturated at a~proximatelv 27 feet 
SPLIT.SRXl SAMPL:IK; 

Interval Number Blow Counts Recoverv PID Camatts 

4-6 SSI 7 21 Zl.'Il aoorox. 10 inches ( 1 Dllll Sand and Ql'aVel brown 
not ted satura 

9-11 SS2 4,4,6,10 approx. 10 iru:hes < 1 Sandy Clay' black-brt:Ml 

14 -16 SS3 . 6,8,10,2) approx. 17 inches < 1 Sandy Clay, ASA to 15.5 feet, 

brown clay to 16 feet 

19-21 SS4 6,8,10,12 approx. 10 inches < 1 Sand and gravel, brcr.on, !IEdi.un to :oar 

24- 20 ~ 18,18,19,22 approx. 9 inches < 1 Sand and gravel, ASA 

29- 31 SS6 44.25,22 approx. 11 inches < 1 Sand and gravel, ASA 
23,27,44 Not recorded G0-50 ppn Sand and gravel, ASA, s:>il sample . . 
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BOf<ING/WELL LOG 
., .• 

DATA 
KECK CONSULTING SERVICES, INC. 

PROJECT' DP&L: Dryden Road \JELL/BORING No.1 MW-2/B-3 

LOCATION• Dayton, Ohio DATE DRILLED• 8/25/89 

DRIWNG UElHOO: 4f-inch Hollow Stem Auger CASING T't'PE/DIA.: PVC/2.0 inch 

TOTAL OEPlH DRIUED: 36 feet BGL TOTAL CASING: 35.62 feet 

GROUND El£VAllON: 98.19 feet T.O.C. El£VA TlON: 97.86 feet 
See groundw:lter IIDilitoring 

GROUT lWE/QUANlllY: wellCanpleti.on d:iagran5 SCREEN lYPE;\.ENGlH:O.OlO PVC/10 feet 

GROUT INTERVAL(S): " SCREENED INlERVAl: 25.6 to 35.6 feet 

DEPlH TO WATER: 26.0 feet BGL GRAVEL PACK 1YPE: No. 5 Quartz Sand .. 

WATER LEVEl ElEVA TlON: GRAVEL PACK INlERVAL.; 23.8 to 36.1 feet 

STATlC WATER LEVEL: 26.58 ft. DATE: 9/12/89 

REMARKS• One sample every 5 feet; BGL = below ground level 

LOGGED BY• Paul Stork SIGNATURE• 
In feet HZC/SClL 
DEPTH- SAHPLE FORMATION DESCRIPTION 

0 - .5 Asphalt 

4 - 6 B3-1 0.75 feet Fill, fine gravelly sand, some medium and coarse sand 

10,3);44,1 9 1045 ·.trace silt and clay, poor sorting and sub rounded to sub-

angular, dry, tan. 0.75/2.0 Recovery 

9 - 11 No recovery, pushed cobble. Note: at 7.0 feet, auger cuttin12s were 
.12, 12, 11,6 .black, sandy gravel, with coal ash-like odor (fill) 

14 - 16 83-2 0.8 feet Fill, silty clay, some medium sand and cinders. moist 
3,12,15,10 .1103 low plasticity, black, roofing tar odor 

0.2. feet Fine gravelly clay, medium plasticity, slightlv moist tan 
1.0/2.0 Recovery 

19 - 21 B3-3 0.7 feet Fill, medium sand and fine gravel·with clay, 'poor 

12,15,10 sorting, slightly moist, tan. 0.7/2.0 Recovery 

24 - 16 B3-4 o.s feet Pounded through quartzite coarse gravel 

l~t!~ 1135 0.4 feet Fine gravel with coarse, medium, and fine sand. trace silt 

poor·sorting, moist, tan 

0.1 feet Fine gravelly clay, trace medium sand. medium o1astiritv 

moist, tan, tip of spoon was saturated with water 

1.0/2.0 Recoverv 
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PROJECT• DP&L: 
1"ntPerH H20/SOIL 

SAMPLE 

29 - 31 83-5 

1147 

34 - 35 B3-6 

46,100/4 1206 

.. 

' 

' } 

~BORING/WELL 
-~ - .r 

LOG DATA 
KECK CONSULTING SERVICES.INC. 

·= 
Dryden PAGE• 2 DATE• 8/25/s¥ELL/BDRING No.• B-3 

FORMATION DESCRIPTION 

0.8 feet Fine gravel, some coarse sand, trace silt and fine sand, 

poor sortina, saturated. brown~ sli~ht hydrocarbon odor 

0.8/2.0 Recover~ 

0.9 feet Fine aravel, trace coarse sand, well sorted. sub-

rounded, grading 'into medium sand with fine sand, trace 

fine gravel and coarse sand 1 moderate sorting, saturated, 

brown, hydrocarbon odor • 0.8/0.9 Recovery 
. . 

• 

.. 
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BORING/WELL LOG "':DATA 
KECK CONSULTING SERVICES. me. 

PROJECT• DP&L: Dryden Road \JELL/BORING No.• B-2 

LOCATION• Dayton. Ohio DATE DRILLED• 8/3/89 

DRilliNG l.lflHOD: Hollow Stem Auger CASING TWE/DIA.: N/A 

TOTAL OEPlH DRJUED:. 27 feet TOTAL CASING: N/A 

GROUND £l.EVA110N: 98.19 feet T.O.C. EtEVA llON: N/A 
Bentonite and Cement/ 

GROUT TWE/OUANllTY: · approx. 90 gallons SCR£EN TYPE/lfNGlH: N/A 

GROUT INTERVAL(S): 0 - 27 feet SCREENED INlERVAI..: N/A 

DEPlH TO WATER: 8PP!OX, 26 fe.~t GRAVEL PACK TYP~ N/A 

WAlER L.EV£L D.EVAllON: N/A GRAVEL PACK INltRVAL: N/A 

STAllC WATER LEVEL: N/A DAlE: 

REMARKS• The ground elevation at B-2 has been referenced to a benchmark of 

100 feet. Was abandoned due to auger refusal. 

lOGGED B'r't Timothy F. Hebert SIGNATURE• 

In feet H2C/S[]1L DEPTH SAHPLE FORMATION DESCRIPTION 

0 - .• 5 Asphalt 

.5 - 6 Sand and Gravel; coarse gravel with medium to fine sand brown 

·not saturated fill material 

6 - 17 Sandv Clav· black-brown medium to fine sand some indications 

of minor oerched water at anoroximate1v 7 feet snils 

are fill material as glass a _ _n_d _mddize_d Jnetal _fraomf"nts ar.,.· 

present in cuttings 

17 - 27 Sand and Gravel· brown, medium to coarse well ro mrfPrf e>rRvPl 

medium to coarse sand ooorlv sorted moist saturRtinn 

appears to be anoroximatelv 26 feet AuQer refw::::~l ::~r-

27 feet decided to abandon _bru-eho1e_ 'and _re, -dri 11 U::~c: 

bentonite_Lcement 1!routed throueh the aueers tn_ r-h~> nP::~r 

surface and olueeed with llr.a.nual _b_ent_ani_te_ No WP11 inc.t"<>ll<>rl 

SPI.lT SRXl SAMPLIN:; 

Interval Number Blow Counts Recovery PID Caments 

4-6 1 8, 8, 10, 11 approx. 12 inches < 1 Sand & wavel brol.n fill 

9-11 2 6, 6 approx. 8 inches <1 Sandy Clav. black-brown. fi 11 

14 - 16 3 6, 8, 17 8JlPI'OX. 5 inches < 1 ft5A fill 

19- 21 4 74, 26 approx. 12 inches < 1 Sand and 2ravel bi'OIIJll 

24- 26 5 17' 16, 17 no sample retamed NA 
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Bd~INGkWELL LOG 
' DATA 

KECK ONSULTING SERVICES, INC. 

PRO..JECT• DP&L: Dryden Road \JELL/BORING No.• M-4 

LOCATION• Dayton, Ohio DATE DRILLED• August 28, 1989 

DRIWNG ME/HOD: Hollow Stem Auger CASING TY'PE/DIA: PVC Sch~ 40/2-inch 

TOTAL OEPlH DRIU.ED: 31 feet TOTAL CASING: Approx. 31 feet 

GROUND B.EVAllON: 98.55 feet T.O.C. ELEVA llON: 98.65 feet 
. ~ranular Bentonite/100 lbs, 

GROUT TYPE/CUANll :Bentonite Cement/45 gal. SCRf£N TYPE/lENGlH: PVC/10 feet 

GROUT INTERVAL(S}: 
15 to 18 feet SCREENED INlERVAL: 21 to 31 feet 1 to 15 feet 

DEPlH TO WATER: Approx. 26 feet GRAVEL PACK TY'PE: 
Natural 

.. Keck #5 

WAltR LEVa fl£VA110N: 
26 to 31 feet 

GRAVEL PACK IN1£RVAL: 18 to 26 feet 

STAllC WATER LEVEL: 27.27 ft. DAlE: 9/12/89 

REMARkS• M-4 is re-drill boring for B-4: No split-spoon samples collected 

at M-4 

LOGGED BY• Timothy F. Hebert SIGNATURE• 

DEPTH H2C/SOIL 
FORMATION DESCRIPTION SAHPLE 

General Interoretation: 

0 - 3" Asphalt 

3" - .1 .5 Back£:ill; grade stone 

1.5 - 6! Backfill: sand and gravel, brown, moist 

6- 14' Sandy Clay; black, moist, appears to be fill material, saturated 

or perched zone of .medium fine sand at approximately 11 feet, 

occasional fine gravel, increase gravel with depth, 

rough drilling at 14 feet 

14 - 31 I Sand and Gravel; moist, medium coarse, poorly sorted, interbeds 

and gray-brown silt and clay indicated by drilling pressure. 

Rough drilling, break in drill pressure at 21 feet, poor 

cutting returns, refusal at 31 feet. Unit contains some 

substantial well rounded cobbles. 
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Appendix B 

Groundwater Monitoring Well Completion Diagrams 
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sampling Records 
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Hunter/Keck, Inc. 
Groundwater Monitoring Field Data Log Sheet 

Client: Dayton Power and Light Ccnpany 

\Jell I .D. :----~::MV~·1!....---------

Date Sllqlled:_.::.:;9/..=U:/.::.89~-----

Total Depth from Top of ~using_ , 33.40 Ft. 

Top of Casing Elevation: __ ..:.9.:..7 .... 80=-__ Ft. 

1.0. of casing: ___ ._..!::.2~i~nch~----

Stick Up: ____ .....;;·...:.::·4:.:1 __ ...;.... __ f t. 

TOC Depth to Water: 26.40 Ft. 
Method of Measure: Water Level Indicator 
Time of Measurement: 11:30 Hr. 
Water Height in Well: __ -:-7::.:.0~--~Ft. 
Water Volume in \Jell: 1.17 Gal. 

Sampling Method: Bailer 

Purging Method Bailer and Keek Pump 
Recovery Data: 
TOC: Depth to Water: Time: ___ _ 

· (in centimeters) __ _ 

Cond. VolUI"Ie 
Tenp <C) ~ umo/cm Water Purged 

1...J2...L ...L.Q!_ 1 • 4 70 gal 

2. __ 

3. __ 

4. __ 

5. __ 

6. __ 

7. __ 

8. __ 

9. __ 

10. 

Project Location: Dryden ROBel 

· Dayton, Ohio 

S~ler' s Name: __ ~Andy=~Grua:!.!.ns2!1:kog!!l:l..-----

Signature: _____________ _ 

Sample# Time ~ Preservative Analysis 

~ lli.!L .J!Q!_ Ref rig Blank 

__!flQ__ 1350 ...!Q!_ Ref rig Blanlt 

....!!J!L_ 1355 ~ Ref rig BTEX 

~ 1355 ~ Ref rig BTEX 

....!!H!..._ !ill... _g_ Ref rig BTEX 

...!00._ 1405 ..¥QL_ Ref rig Lead 

....!!H!..._ 1405 ~ Refrig Lead 

~ llQ!L .!illm...!E!. Ref rig TPH 

-----
----
---
----
--·--

Physical Properties: 

Free Procluet: None 

Odor: None Color: Brown 

Turbidity: _____________ _ 

Observations: Good recharge. but didn't 

clear well. Developed 70 gallon~. 
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Hunter/Keck, 1~. 
Groundwater Monitaring Field Data Log Sheet 

Client: Dayton Power and lisht Conpanv 

Well I.D. :_..!M::,:II~-!::.2 _________ _ 

Date S8lllJled:_~9,_11.:.:2""/.::f.89.:;.... _____ _ 

Total Depth from Top of _casin~. 34.04 Ft. 

Top of casing Elevation: 97.86 ft. 

I.D. of casing: 2 inch 

Sti c:k Up: _____ ·-=3!:::!3~----Ft. 

TOC Depth to \later: 26.58 Ft. 
Method oi Measure: -Wa_t_e_r_l!::.:e::.:vuo:e~l-1-nd....,.,..i c-a-t-or 
Time of Measurement: 11:40 Hr. 
Water Height in Well: 7.46 ft. 
Water Volune in llell: 1.24 Gal. 

Sampling Method: Teflon Bailer 

Purging Method Bailer and Keck Pump 
Recovery Data: 
TOC Depth to Water: Time: ___ _ 

(in centimeters) __ _ 

Cond. Volume 
Tenp <C> __Qtf_ umotcm Water Purged 

1 • ...1L.i.. 6. 96 _1.:..:."'"8 __ 100 gal 

2. __ 

3. 

4. __ 

5. __ 

6. 

7._ 

8. __ 

9. __ 

10. __ 

Project ~acatian: Dryden·Road 

Darton. Ohio 

s..,l er Is lilame =--.:::!A!!ndy:=.L...::GL!.r~a~ns~k~os:;:a._ ____ _ 

Signature: 

Sa!!Ple# Time Volune Preservative Analysis 

~ 1450 ~ Ref rig Blank 

....!!HL_ ill.Q_ ..Y.QL Refris Blank. 

~ ill.!L ~ Refris BTEX 

~ 1520 ....Y2!._ Ref rig BTEX 

~ 1520 ~ Refris BTU 

~ lli2... ....:!2!..._ Refris Lead 

....!M._ .1lli.... ~ Ref rig Lead 

~ \525 \OOD ml Refris TPH 

-----
-----
-----
-----
-----

Physical Properties: 

Free ProcNc:t: Sheen on water surface 

Odor: Slight Color: Broun 

Turbidity: ___ ~~-------------

Observations: Good recharse. 

Developed 100 sallons. 
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HunterJKeck, Inc. 
Groundwater Monitoring Field Data log Sheet 

Client: Davton Power and light Conpanv 

\lell I .D. :-.!M::!\1:..:.·3::!....---------

Date Sllq)led:_~9:LJ.!.!12:.~1~8~9-------

Total Depth from Top of casing 30.46 Ft. 

Top of Casing Elevation: 98.65 Ft. 

J.D. of Casing: 2 inch 

Stick Up: _____ • ....._.. 1~0:....... ____ -Ft. 

TOC Depth to Water: 27.27 Ft. 
Method of Measure: Water level Indicator 
Time of Measurement; 11:35 Hr. 
Water Height in Well: 3.19 Ft. 
Water Volume in Well: 0.50 Gal. 

Sampling Method: Teflon Bailer 

Purging Method Ba i l er and ICeck Pl!!P 
Recovery Oat a: 
TOC Depth to Water: Time: ___ _ 

(in centimeters) __ _ 

Cord. 
T!!!!J! (C) ~ Lm'llo/cm 

1.~ 7.04 -"1~.6=----

2. __ 

3. __ 

4. __ 

5. __ 

6. __ 

7. __ 

8._ 

9. __ 

10. __ 

Volune 
Water Purged 

2.5 sal 

Project Locat i on:_ ... o""r.._yd.,.en:..:.:... ... Roa=d.__ ____ _ 

Dayton, Ohio 

Sampler's Name: Andy Granskog 

Signature: _____________ _ 

Sample# ~ ~ Preservative Analysis 

....!!!!L_ .!ill...~ Ref rig Blank 

~ 1555 ~ Ref rig Blank 

~ 1555 ..J!Q!_ Ref rig BTEX 

~ Jill_~ Ref rig BTEX 

~ 1555 .J!QL_ Ref rig BTEX 

~ 1555 ~ Ref rig Lead 

~ 1555 ..]QL_ Ref rig lead 

~ illL 1000 ml Ref rig TPH 

--
----
----
----
----

Physical Properties: 

Free Product: None 

Odor: None Color: Brown 

Turbid! ty: _____________ _ 

Observations: Slow recharse. 

Bailed dry 5 times. 
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Chemrox Laboratory Services 

217 Long Hill Crossroads Shelton. CT 06484 Phone 203 926·9081 

September 29, 1989 

Report #A247 
HunterjKeck 

521 Byers Road/Suite 101 
Miamisburg. OH 45342 

Attention: Dave Kearns 

Purpose and Methodology: 

Fa• 203 926~9334 

Six samples, Project Number: 447-3600, were submitted to 
Chemrox Laboratory Services. The client requested the 
following analyses: 

BTEX Dissolved Lead 

Total Petroleum Hydrocarbons 

The volatile organics were analyzed by purge and trap GC in 
accordance with Method 601/602. The analysis was performed 
on a Varian 3400 GC system equipped with a Tekmar Model 
LSC2000 headspace concentrator. 

The petroleum hydrocarbons were extracted in accordance with 
EPA Method 9070 and analyzed in accordance with EPA Method 
418.1. The analysis was performed on a Perkin Elmer Model 
1420 Infrared Spectrophotometer. 

The metals were prepared in accordance with EPA Methods 3005 
and 3020. The metals were performed using a Perkin Elmer 
Plasma 40 ICP Spectrometer and a Perkin Elmer Zeeman 5100 
Atomic Absorption Spectrophotometer equipped with a Perkin 
Elmer HGA 600 graphite furnace. 

The results of the analysis are presented in the following 
tables. 

Prepared by: 

·~etfl (,.)·qeo~/ 
Pet~r w. Georges ~ 
QA/QC Officer 
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ANALYSIS RESULTS 

"-

Date Received 09/15/89 

Date Extracted 09/19/89 

Date Analyzed 09/26/89 

PARAMETER 
SAMPLE DI 

LEAD 

.I 891291 MW1 < 0.006 

891292 IIW2 0.010 

891293 Mill 0.018 

Chemrox Laboratory Services 
Connecticut Certification #PH-0559 

Matrix l iguid 

Units ppn 

Analyst M. Withrow 
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BTEX ANALYSIS BY GC 

Client Hunter/Keck Date Received 09/15/89 Matrix __ .....!w!.!:!a~te=:!.r ___ _ 

Job Nlmb!r .....C!A~24!.!7 ______ _ Date AnalYJed 09/27/89 Units ug/L Cppb> 

Method Purse ard Trap GC Analyst _. __ C::..:-~Sp~i ~te..:...r.!-l __ 

DLM I 
METHOD I 

I 891296 I DETECT ION I 
I COMPOUND BLANK MW3 3:35 I LIMIT 

I I 
-I Benzene u u I 2 

I I 
I Ethyl benzene u u I 5 

Toluene u 5.0 5 

Total xylene u 12 5 

U = Undetected 

Chemrox Laboratory Services 
Connecticut Certification #PH-0559 

I 
I 
I 
I 
I 
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BTEX ANA~YSJS 9Y GC 

Client Hunter/ICed; Date Received 09/15/89 

Job Numer """""""A""24:.:..7 ______ _ Date Analyzed 09/23/89 

Method . Purge ard Trap GC 

DLM 20 so 1 

891291 891292 891293 891294 

COMPOOND BLANK M\11 1M MIG ~~~1 1:50 

Benzene u u 3,700 u u 

Ethylben:z:ene u 2,900 6,100 u u 

Toluene u u 11,000 u u 

rotelxylene u 1' 100 7,500 u u 

u = Undetected 

Chemrox Laboratory Services 
Connecticut Certification #PH-0559 

Matrix __ _,'ol:.:::a.:..:te..._r ___ _ 

Units J.lg/l (ppb) 

Analyst _. __ c:.: • ._S,..p:.:..i t:.::e.,_r ;.____ 

METHOD 
891295 I DETECTION 

Hll2 2:50 I LIMIT 

u 2 

u s 

u 5 

9.8 5 
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Analysis TPHC 
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fl 
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0 
[J 
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rl 
u 

c~ 
Ll 

[l 

f_l 

ANALYSIS RESULTS 

Oute Received 09/15/89 

Date Extracted ~0~9/L.J1~5L.l/8~9 ___ _ 

Oute Analyzed .....:0:....91._,1.,.8..,18._.9 ___ _ 

PARAMETER 
SAMPLE 01 

TPHC 

. I . 891291 MW1 36 

891292 MW2 58 

891293 M\13 < 

Chemrox Laboratory Services 
Connecticut Certification #PH-0559 

MatriK Liquid 

Units mq/L Cppn) 

Analyst J. Shames 
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r: ,_1 
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0 
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0 
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) l 
L_: 

r 1 

I 
QUALITY CONTROL SUMMARY 

Job NUTtier -~A2::.::4~7 ____ _ 

I RELATIVE PERCENT 
PARAMETE~ .I OJFFE~ENCE 

SPIKE RECOVERY 
X 

Lead u 102 

Chemrox Laboratory Services 
Connecticut Certification #PH-0559 

------·- ---- -- ---··---

, Analyst --'-'-"' ·:.....::."':..:. t.:.:.h r..=o~w-
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Hun7ER j KECK 
5£t&.tL lot 

~ 
L~ k..r4 

IT 
. h tJH 't?~'f~ jJ1 

CHAIN-OF 
CUSTODY 
RECORD 

/ PROJECT LOCATION NAME OF CUEHT PROJECT TELEPHONE NO. 

l)"i~ ··o.H. Prytiu- Rd 
\ 

lJP.,..L (_-r; J 3) ~6~- j &at) 

ITEM SAMPLE HO. OF SAMPLE 
NO. NO. TIME CONTAINERS TYPE 

SAMPLE DESCRIPTION 

mw I;S"op J_ 1;0/1? ~VJ~ l/e~ Pre, !Vi w~t B~ ~ 14A-t.k 1. I 
.. 

"'2 V.v Mkl J; )'f 3·, . l/lJA-s tt, ' 
/"'W-1 87E~ 2 I 

.. 

ntW Z.'Of.«= 2 trOits 9, ~'2 ;~ 1 MW-/ l),$s Lettf/ 3 I 
Mw 2 .'DO I IUOd,J ·'' ~/z /a 1 /VI w- I T'PH 4 I f 

ht. 
. 

5 M~ 2!?cp 2. VOA-5 q ~~ ~'I pf"f, /'1W-2... i3~ 73/cu-. t. 

6 Mwz 3: Z(.)p -=s voA-~ ~ ~ ~I ~1 ~ fY1W- 2 BTEx 

7 
Mwz 3:2-0p z. v~~ ~ ~~ f 'rl1 JV1W-L. 1-e o...# 

8 
l/.1 w, 3:2-ff I loo-t:w. ., It ~I iB1 fl/1 w -2.. rPH 

9 Mw3 3:3~1 2... lloks 1 v,~ I~ 'I PI'-(_ MW-3 8 a..-[,. ...... 81~k:-

10 
~&c, ~ 3: 5511> 3 voA-s 9 VI ~I ~t Mw-3 7S TE-X. 

PERSON REsPONSIBLE FOR SAMPlE COUECIION DATE N'FlUATION TRANSFER ITEW TRANSFERS ACCEPTED 

LJ ... '1/to/Ft 
NUMBER NUMBER REUNQUISHEO BY BY 

/~J-~ /f~.T 1 /0 vl. ~. I• J ~Jbq filCI--r-
/IT 

PU~ OF ~siS Cu. llecll of fRwd ~ 11.-s.d) 

2 /D lJ;,, A~+.-~ L1 F£!J X 

3 J 
4 

'wHITE-Pfojlct t.lan~~Qe,< '!'~~c~. GOI "-UUlefl.lllr)' Cclpy 
5 

:. .. 
2104 

PROJECT NUMBER 

LfV?-Z't77 

~RANSFER NO. & CHECK 

1 2 3 4 5 

......... "-

c --

-~, 

I ; 

\. -· 

. 

DATE llWE 

9hz.fs9_ 

c:;/tV/t?9 II;;~.~-

... 
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Cl ,--, r-· ,~, ,----- r--1 CJ CJ CJ c=1 CJ c=J CJ CJ c=J CJ CJ c=J l __ 
- ..J l__ ... _j --'· 

OFFICE ADDRESS: LABORATORY ADDRESS: 

Hun7ER jKECK 5 2.1 B}'u.5 Rd CHAIN-OF 
... c -- 2105 '} u.d..t. l 0 I CUSTODY 

.. 
~ .;. -

Mt~ :or ktu~ tJ H l.ff~Lf?.. RECORD 
n 

/ ·PROJECT LOCATION NAME OF CLIENT PROJECT TELEPHONE NO. PROJECT NUMBER 

Pa,~ Off Dr't~ ?.d. DPtt-L @13J 9'5'(-3 60t:J L(l(7- Llf77 

TRANSFER NO. & CHECK 
ITEM SAMPLE nME NO. OF SAMPLE SAMPLE DESCRIPTION NO. NO. COill AINERS TYPE 1 2 3 4 5 

t\t~ 3 :5f;P "2.. liD/I-s ~ /! 0 ~1 tt'1W-3 (-ew) 
~ 

1 ~ ·- ' 

2 ku/3 3: 551~ I ./bdtJk{ .c~) z..; ~' ~w-3 7 PH-
3 

4 

5 

6 

7 
r . 

8 -

9 

10 

PERSO.L~SIBLE FOR SAMPLE COWCTlON DATE AfFIUATlON TAAHSFER ITEM ·TRANSFERS ACCEPTED DATE TIME 

?/tz/81 H~r 
NUMBER MSMBER R£LINDUISHED BY BY 

..,., ~-d,Y.;' lf..r a,.~ 1 2.. AJ .. .,..,~ I kr~~M'Jio4 7/f::T qj,z../8'1 ~ 
PURPISI! oi-,..._ YBIS t;:.. lid. till fronl ""'If ~ a.. ?J.. ~a~~tf FEIJ x 7/rvln II 01." 2 

3 1 

4 

WHITE'-PrD!ed M~ ~~~~lsi OOLD-UIIat'etory Copy 
~ -
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0 
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0 
Q 
0 
0 
0 
0 
0 
0 

; l 
LJ 

I • 

~ 
) 1: 

1-l ~n;:c•• .,-;;:.:.i"I!J :::~J I'l :JO• :.;:;~~-'•• unA i.U. ·)":;;s:J 1> q~!'l:l! ·~J ib~ ~> ,,G-1<!: ·sn1 ni.d:;:w a~ib 

CONSTRUCTION DETAILS : worla l!J;rl~ ~of :td'lPUMPlNG ~.I;:~:I':i~~b .. _ ·, 

WELL LOG 
•· •:.i.! •4-

Forinations -· __ ; ~ ·, 
Sandstone, shale, limestone, 

gravel and day 

tl : 

··, •. :. . . . ' 
( (' i '. ': . . 

' I • 9 

0 Feet 

.( i ~-/''. , I~--: f.1& Y )h .Dnllmg Fam .......... -.... l- ---- ';'( -----\. . b _) 0/ .. 
Address---·-····-·······--- /.Q ' · .LlJ_ 

SKETCH SHOWING LOCATION 
.'::,:.-: ~;): .t':• c/' •• ;_~ • •,4 

N. 

s. 
See reverse ~ide for instructions 

n_.,. __________ ];_ff/~;3;~------~--
.s.gned ..... --- L-----_:_f-h,_ 

(/) /_ 
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n; 
t_f 

.f ... 

[] 

f ) 
I I l_ 

r -

tJ 

0 

WELL LOG 
' " •• ; ~ ~ 'ii ~II. : 

Formations · ·: · · '' :: .. : . ' ~ : 

Sandstone, shale, limestone, 

0 Feet 

. l 
. . SKETCH SHOWING LOCATION 

"" I ~ ,{' • ,- .,Jo, 1.• -~ • • .. 

.· .. , .... · 
·., ... ; · :·_-· .' ' . Loc~te i~ :~~-fere~ce to numbered 

Sta.te' Highways, ·st.'· Intersections, County roads, etc 

N. 
0 0 '": • ~ - ,~• 0 ... I o • Jl"~ 

0 

0 '' .. ,~":"\ I 0 ,ll"~ 
'j'j·~i"~ ·•.'·.' '··· -~·':''•· ,:: .. dhlu v•.r. .. Jil-··· :'-"\ :lo.: 

7-. lz.. L·::::· J,J·~ t~ ·~--~·-<~ .:ocl.,.r.:.J .lt.:;~,, .s ~~- •:: .-·~.:!!·~ ~JG!·: 

:, l~,;'l~: ·=~-- ·tr.t::~ . . ·-~.; : .l ,:~~ ..... ,;:; .;;~.J .~!1;~- r. ·~ ... ~-=l;i·::Z• 

: .. ~:n<: '!!,4',·:.. \t~~~ii\-~lfl · . ._ .'!~·:.:; \'.,.' 

s. 
S.ee reverse side for instructions 

~\ 
r · 1 1 · 
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[Y. 

lJ 

0 
0 .. 

~ • I I 

· ••• ~~ .... ! 

D. ----~--------~~~~~~--------------------~--------ll~----~--,-;;-c-~-~~--:-.. -.-.---.~-,-~~C-1-::-r!-j--~~d~'i-.--------------------
rate ... - ........ G.P.M. Duration of test ................ h 

·. .. . . ~.· ........ ..... . ..... ·t.~,;.-~-~-·:".·,. ~. .· ~ .. ,: ... , •. -. ··o.. .,.i l:Ji .. ..... . ; .• i,J~ .. t ""of': , .... _,_ ... , • 

0 
0 
0 
0 
0 
0 
0 
0 
[J 

' J 

Type of screen.:_·---·- ___ Length of .screen. ...... - .......... : .. Drawdowri; ___ ..:_: _____ ::.: .. ::.~:.rt: Date .... ::: .................................... . 
• < 

Type of pump·-------------------·---·---······---.. ·---·--·--------:..:.: .. ~· .. Developed capacity ·: ...... :.: ....... :: ... ~::: .......................................... . . :") -. , 
Capa~ity of unlP-·-·--···-·---·------------·--·--········-----·-· .. ·--··-------·-----.--1 ·Static level-depth 

• I oo I. ,; o' o 0 

to. water .. :-~!-:,' ..................................... . 

Depth of pump setting.___, ............. _ ............... , ............ _ ................. r Pump .. installed by ....................................................................... . 
1~._-sl;, !lr.J; ~n~!::ll~'. :·~ ··~:rft.·:J;,:t I!''i t::::::;~ .J ~-"'J~ ·;:~:!::·.: .... : ·:: :.. ..~ .. :..t.. ·~··:·;; .... . 

~. : 
: (, . 

WELL LOG 
rl"lu?. \o nv:·:·.:·:··""":=- . "':.! ·t:·-~lr, ;:·v;.~ t ..... ... , • .... . ... .. 

= ~ II ' I < I 

: ... · .. '· .. : 

. ::: r: .. 1 cr: :! 1 o '".,; 

. . _ SKETCH SHOWING LOCATION 
!·~:~r·-~:1.·.~-:.,.: .... ·• - _,:,• ·.:·.· 

r !", : .. : ::: '' ~ f I : 
1 

o • \ • o 
1 
•;: 

0 
• o 1 

1 
, 

., _, • , ; 1 •• , •••• Locate in reference .to munhcrccl 
···· State'Highways, St. 'Intersections,· County roads, etc. 

~. 
' 

i 
~s. 

II \ 

l ~ ·\ 



r I 

L 
II u 
[J 

u 
0 
0 
0 

'0 
0 
0 
0 

( 1 

, 1 

I 
l_' 

r 1 
I 

.•. OBIQilf.A;. 

.::: ."~~:~~ 
. ' .. ·. ·~ -:... ! .. ·:....:. 

• • ~-~ ~· ·~·- .!• 

Lo~~ti~n-~f propertY~--~*-6~~-.~~~~~~~~~~-~~f.~~~:~--~~~~--:-.. ~~4++o•~·r~~~' 

Casing diameter .· .. J...~ ........ -... Le~gth of. c~s·i:~ .:.,_ ........ 1Pumping rate.P.~ .. G. P.M. Duration of test ...... ?. ... hr~ 
Type of screen/J.4~ .. Length ~£ sc~n ... :.:..£b .. / rawdown.: __ .,;_:, .... ..: ... ft. Date ... ·.: ... : .. J/S./5.6 ........... .. 
Type of p·ump ... --.. ···-····=·--·--··------·· Developed capacity ...... -9..~:.: ... ~ .................. .. 
Capacity of pump ... _ .... :::== .................. -............................... Static level-depth to water ....... :!. .. ~ .................................... !: 

Depth of pump setti ump installed by ...... :::::=-..... -.:~ .... :: ........................................... . 
Date of completion. . .:.._:::::=:. ________ .:._~~-----------

WELL LOG SKETCH SHOWING LOCATION . . 

. 
From:::· ·:::·To · <· Locate in' referen~e ·to number~d 

State Highways·;· St:· Intersections, County roads, etc. 

0 Feet Ft. N. 
/6 

:, ·3ti., .:::.(1~·-

.. , _=JJ(/~ ~,:6,'.3_:: .··:· 
I • T~ oi\.J ...... _: ••• 

. : .. ::~; . 
- .. :-:. ... ~ ·- ::: ~ .. • • ·~.: .. I ... =I ... ! 

~·-: .. ~;:3;": ; 'i~'.:\··' .. .. .... . 
• • • 1-~ .. . 

I • i ~ • 

.. ,..,, ... (7''.1.. .. :: . /I ... o.;..;ii' .. ~ . 

('3 ,"'94'·· 
~ . • ! .··. - ~ ~· '· 

..... t ;~ ... -: :: 

'! •••• 

.•. · ... . ~'. . ; . .. :. ,... 

9 :J_··. ;: !55 .. . :. . . . ..... w . 
. •. , . 

[ 
. . .. 

" 

l! I s. 
See reverse side for instructions 

3/5 ~c; Date ....... _ ...................... -..... . ............................................. .. 

\ 

Signod ---·-··-·&f-----~---·-------·-----·--·-:·---
6.'J 

ED_001207_00000832 



f l 
I 
I 

lJ 

fJ 
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u 
0 
D 
0 
0 
o. 
Q 

r·-

t._, 

·I r 

I : 

P~mping rat~./-~?.'E..G.P .M. D~ration.·of.-~est. .. -1-:_.hr: 

aWdOwn__c__cJ-tl.,"--1<. ,. Dat~7/.9..f.C. .... 
Type of pum - · · ped capacity ..... /~ ..... ···············-··'·,.·················· 

Capacity of pum~ ...... ::::::::::.---·-··········-····················-··-······ Static level-depth to water .......... :2.a ... f. .......................... f 
Depth of pump setting ... .:.::::::---··-··-··--··· .. ···········--··--··-· Pump installed by.: .. : .. _, .. : .............. , ....... :.-.:.: ................................ . 

Date __ of completion. .... _: ..... =._ ...... -.. -··---··-··-······-··.: ....... . 

WELL LOG 

Formations . 
Sandstone, shale, limestone, From To 

grav~cla: 

. : ... 
·,-; .. : .: ~:.I.. ·= •. : ··,.:, .... 

~ 1 ••• 

... '. 

'· .. ·: ·• .~o•. 
; 

. :.· ·:J.!J.·' .. ::~ii J:. ~ 
DrH!ing Finn '' _ ~~*.1~...: .. ______ _ 
Address ... - . ..!Jl.~...t...- .. _.: .... :.h._. __ 

·. ~· . ; .. ·. . . . .• .. ,· ... 

======================~=========== 

SKETCH SHOWING LOCATION 

Lo'cate ·in r~fer~nce to numb~~cd 
State Highways~ St. Intersections. County roads, etc. 

. :. : .' ',1•".. ~.: ~ ... : ~ f ·= ~ ~- ::, .. 

. ·=.-~= ... -· ., ..... ~~ .:.:: .a.;·JJ !·~ 

• •' ;')I'• • 

.. ·.• ".:j.', 

... ·.· · .... 

. . '.t: 

... . . · ... , ... 

•. 'J • • •• :~,-..... 

See reverse side for instructions 

.· 

o_atc ------------Hl}---~/rpn--IZ ~ !.: ............ :------·------ . 
S1gned -·-·--·--f4::YIJ:Lt .. //-'~liJ ........ ·- -~~~:~·-- .. 

;l 
I 

------~E~D_~o~o~12~0~7_~o=o~oo~o=a32 
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fl 
:~j 

r~ 
l j 
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fl 

0 
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0 
u 
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-
-~ 

.~ ·. , 

...:1·: ': t ~: • .:~ ' :. •• ' .,_ 

·:-:.::":·coNSTRUCTION DETAILS 
; . . ;~· : •. . 

., BAILING OR PUMPING TEST 

C~ing di~~te~···.::za "O.lJ. Length of casing 11..~- Pumping Rate2LU.q__G.P.M. Duration of test...L ____ hr 
Type of screen& &d Length of scree • Drawdown__.L;z._ __ ft. Date ... _____ d:L:t_, __________ ... .. 
Type of pump · · Static level-d~pth to water ... _-f_2 ____________________ ...... i 
Capacity of pump--------- ·-------- Quality (clear, cloudy, taste, odor)----·--d~-----·-······-· 
Depth of pump setting·-----------------·--· ----------------··----··-·········--······-······-··-···---·-,·············· 

Date of completion .•. -. ----··---·····-·---··--·····-···· Pump installed by .. -----···----------·--··--······-········-----·-··-··--·--·· 

WELL LOG* 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To 

--~~------------ -------- - -~-~~~t-- --~---=-t~ 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

N. 

. ~~ 4 ~ 0 ----~-~--p-------------- ---- -----.----- ___ q _____ _ 

--~r~-~-~~---~- ___ t..~--- __ (~-----
[] ---~--~------- ----~-q ___ --~~-----

0
. -~ ~~~~ -- -__ f._$ ____ _ 7_q_ ____ _ 

IJ 
t 1 

--~-~-1:,)--J~-- ---7-Q __ _ z.s ____ _ 
-~~-~"-~---- ____ _2,?___ XL ___ w. 
!l-ruh..£A.<.~~--&A4Jk. · f_O~- _!.?6 ___ _ 

E. 

_ I 

[] 

:J 
' 1 f I 

f ! 

·. 

~~j)~-r-- ---'-~-'-- --~~---
__ £~-~-~& _______ ___ _;7!_q ___ L~~---

__ f2~.r~~-------- ___ .~.~~-- _t_ff_ __ 

___ C/-'j-------------------- ___ !_~t __ _ (2_0 ___ _ 

s. 
r instructions 

u ... ----- - -iJJzf!/----~~7/-:----?J, 
S1gned -····-·· ... · ~-.. --~~ 

' ......... . . . 
*If additional space is needed to comple_te well log. use next consecutive numb~d forre 
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·, 

. . 
CONSTRUCTION DETAILS ·: BAILING OR PUMPING TEST 

Casing diaJiiete.e,;~ngth of caBir.g-1.: Pumping Rat~.LG.P.M. Du•~j.~f test._=<Y._iirs. 

Type of screen __ ngth of scree 0 Drawdown _ft. Date._ · -~-!}----------
Type of pump 

1 

· • • Stati~ level-depth to water .$"C) _______ ft. 

Capacity of pump._}_Q 00 CJ~ lh!___ Quality (clear, cloudy, taste, odor)--~----··--

::::::£.::~.:.:~-J--9-'- --~~-=~--~- Pump installed by_./:_~--cf'~~~~~~=~~~:= 
WELL LOG* 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To 

tf 0 4 8.-£ .J J JA.L. . 0 Feet . ~ Ft. 
--~--------------------- --------- ----------

---~~---- ---~-----

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

N. 

E. 

Ddlli;,;J~ -~'-~-Q{--~: c.. Date _.7~;;;9./;'j--t.:r-·---.. ·-
Ad~ss ·---~---·····'J'··}/M:.J.d~--J--·······:.:··- Stgned --····--J.~ --"'/!!-- · ·---·-···-

. . 4-S"_377 .. 
*If additional space is needed to complete well log, use next consecutive nwnbered form. 

~ 
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lJ 

[1 

0 
r 1 u 

·~ ..... ~> ~· ... 'Jl...;.~.;..A. , .. · •• :·;. . • 
:'-.!;:'~"! · .. :,:~···CONSTRUCTION· DETAILS . ·;·· .. · .... . . . . 

cS:S~g diamet~r 1-D II l-ength. of casing. I o/S 
Type of screen~ ~ength of screen.....:. S" 0 ' 

Type of pump ~ · ···---

Capacity of pump~ 0 k · ,0. 'no? · 

BAILING OR PUMPING TEST 

Pumping RatefO 0 () G.P.M. Dur-ation of test. .. O:Z_, __ .hr 

Drawdown_.L .. ft. Da~ .. :Jfr.)'l·-----· .. -· .. -·-· 
Static level-depth to water-.. j c:?. ____ ........ ! 
Quality (clear, cloudy, taste, odor) ... ~ ...... _ .. ____ _ 

. , 
Depth of pump setting._/4 7 ··---------.. --·----··-· ---·----------·-·--··--------------............ . 
Date of completion. •. - . ~.J .• .J .. r--'- ........................ .. 

WELL LOG* 

Formations 
Sandstone, shale, limestone, 

. gravel and clay 
From To 

Pump installed by. _______ .................................................. ;;· ... .. 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

. N. 

• • ~ ! 
: . 

r·-.. 
i . 

.E. 

·-. 

s. ·. 
side !or instructions 
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I I 
·LJ 
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r 1 

lJ 

0 
fl 

-:.: BAILING OR PUMPING TEST 
, • ·'- ··:: •. - -._. · •. &aoecitv one by C:ircllngJ ·,_- .. . .. ·. 

Casing diemeter __ .=.__.,"--__ Length of casing_!......~~----1 Test rate ¢D gpm Duration of test....~c:::: ___ _ 

Type of scre~n-________ length of screen-----.....f Orawdown 0,. 'D ft · Date~ 
Type of J)Um;)---------------------1 Static level (depth to water) b S -~ 
Capacity?' pump -------------------1 OualityQ cloudy, taste. odor} ___________ _ 

Depth of pump setting --------------------t-----------------'----~----

Oate of completion-------------------1 Puinp installed by _________________ _ 

WELL LOG• 

Formations: sandstone, shale, 
I imestcne, gravel, clay 

. ..,·.·: .. 

'· ... ...... 

~· '·~. 

~ ·-~ 
\ . 

From To 

ft 

\ I • • 

. · ... 

•n • 

DR 1 LL.I N G F, RM __ ...,c"'L.JA~)(._.a.:o=...-.:r....,:·~--.:..,.,..:..;::;D,J.' ~s,~.o,J.;r-~!:.---

AooREss-----~--~~3m~n~LTI~~~.oTo~r~~~~~~~~~nlmv~~R-____ ------
:' DAY.TON; OHIO 45439 .: :·' 

SKETCH SHOWING LOCATION 

Locate In reference to numbered 
state highways, street intersections, county roads. etc. 

s 

•11 additional space Is needed to complete well log, use,-next consecutive numbered fa 
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j:specily one tlv circlingl . 

Duration of test L • h· 

Type ~f· ~cree_n -------- Length of screen-----~ Drawdown __ -;2~-"-- h Date ?:..J- .2~. 71 
Type of purriP---------------------1 Static level (depth to waterl ____ '1!:....-...;.() _________ _ 

Capacity ~f pump Ouali~cloudy, taste. odorJ ___________ _ 

Depth of pump setting -------------------1-------------------------
Date of completion-------------------4 Pump installed bv------------------

WELL LOG• 

Formations: sandstone, shale, 
I imestone, gravel, clay From To 

•,4· . .... 

--~-------------+----~------4vv 

! .• •J ' 

. . . ~ 
I ( 1 

1
\ ,' 

, . 
• 4 ••• 

CRILLING Fl RM_-'-', .... L.,..~H.Y:........,KP:..,.......I.,G;uA~R.~e~t s;J..l,o.,I..UNL--. __ 

AcoREss ____ w........,.,..e.,.,LL ......... c,...o,....,Nr"'!!'TT'I"'R_,A'TI:c,..,T'"'o,....R __ _ 
3901 S. OtXIE DRivE 

DAYTON, OHIO 45439 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
state highways, street intersections, county roads, etc. 

N 

s 

,. ~ n- \v·-· . 
~.·~·' • ... ..,..._ 4~ ..... .. 

~""~-i...­I._Y • ..: • 

•It additional space is needed to complete we II log, use next consecutive numbered form. '(4) 
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0 
.0 
0 
0 
., 

0 

~asing diameter_·;...6;...'_' ____ . Length of .~asing_ . ...;;.l...;;2;;..8;;.._ __ --l T~st ;ate: · ·20 

Type of screen _·:....'·_0_· __ · _ .. _. __ Length of sc;ee~ _·_· ----.....f ·0;~~~~·· .:. 4 ;:., 

.. 
g~> ··. Duration of test ______ hrs 

i{'·_! .· .. D~~e ·.Jtme 26; 1980. 
. · .... : : . ~ 

Type of pump __ ,141S>:I"'"11h~mi...:;~P··~r··cr;.··i.r..~hu1 ... 1..r;:;...P __________ ___, Static level (depth to water)_....;;4 ... S ____________ r. 
~ 

CapacitY ~f pump __ 6.=....:;0....;:0:....-G;;;...;.. P;;;....;.•..:;.H:...;•;..._-----------t Quality (clear, cloudy, taste, odor) __ C;:;...::l:.;:e..,a=-r=---------

Oepth of pump setting _1=1~5:....---------------t:-------------~-'----"--------
Oilte of completion __ J_un __ e_2_6_,,'--.1_9_B_0 _______ -4 Pump instal led by_W_._U_._S_C_O_T_T_·c_O_MP_A_NY _____ _ 

WELL LOG• 

Formations: sandstone, shale, 
limestone, gravel, clay · From 

SKETCH SHOWING LOCATION 

To 
Locate in refe1ence to numbered 

[].· __ Y_e_l_l_o_w_·_c_l~a~y~·-· --------~----~~~----i 
state highways. street· intersections. county roads. ~tc. 

··:r>.-N ... 
.. .· 

Oft ,, 7 ft .. ·, 
Dry Gravel · 7 66 

-:.-.... 

0 Water Gravel .:"66 128 .. ' ' " 

0 
0 
0 
,I 
I I 
L.. 

fl 
v 

0 

-------------------~----+-----~vv 

DRILLING FIRM w. u. SCOTT COMPANY 

AOCRESS _____ .~l~l~5~3~4~P~e~t~e~r~s~P=i~k=e ______ __ 

Tipp City, Ohio 45371 

s 
DATE June 2~19~ 
S1GNEO :::& ~-....,._____}_ 7 

*If additional space is needed to complete well log, use next consecutive numbered form. 
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SKETCH SHOWING LOCATION 
• t • • ! . •.• -.. ·· i ,,, · ... ~ r:~l .. IP. 1~ ~- r··J..J : .. 

Formations '·~ : ·. ·:a i.-

Sandstone, shale, limestone, 
vel and 

' l 

\ : 

' 'I•; .. : .. , \',• 

.. ~ ... ~-- .­
·: .. l. -· •· ... 

Drilling Finn..k<; .. W.J.5. ....... ~ ..... J:LI.t&..t!!.rl.tJ. ......... .. 
. ··~dd,essli~~t-~~/4J.~.!:2Jl~M~.\Y..,jj_.Q.._L~/J.Ttn-?J, 

·N. 

5.· 
instructions 

.. . ' 

Date... ~.,. ........................................................ .. 

S igned .. d:L..<-.~1.. .. ~ ... ~ .... &'::!::~L1.:1d'Lv.i..-
({,J 
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:_~~~~?.~:~~·{_7-~:t~-~~\~ 
LOCATION OF PROP . . ..... . . 

.• ~ 

\ : • • • · .. :.. ' ' ,• _• u~ .~ ,,_._._,• "'.' • •'',• .: .. •• 

:·::.:-·,.· . _ _-·,·:·:·.·.CONSTRUCTION DETAILS ... . . . ·"·· .. :... . ~~ .. -~.:_..,.,"' ... , .. ;·.:·~ ... 

gpm Duration of test ~ h 
. . 

Casing diameter_....,.;L....:~~---Gingth ~f casing--~o~::::.....=----1 

Type of screen-------· _· ·-· ·-··-· ~~~--~;~~~e~n __ ·_. __ ··-··-· ·_.:----4 Orawdown '. ~ (f . -- ft Date > 04, ~ (I ~ I~ "': 
Type of pump _____________________ .... Static level (dep~~-to water) ___ i1.~'t2..:.__# _________ _ 
Capacity?' pump ___________________ _. Ouali~ cloudy, taste, odor) ____________ _ 

Depthofpumpsening _________________________ ~----------------------------------------------

Date of completion ______________________ -1 Pump installed by ___________________ _ 

WELL LOG• SKETCH SHOWING LOCATION 

Fonn<ltions: sandstone, shale, Locate in reference to numbered 
. limestone, gravel, clay ·•. •:, : From . To state highways, street intersections, county roads. etc. 

,.· .. 
. . . . . . 
... . 

: . "' .. 

.. ;. . .. 

..... · . . · .. 

------------~--~-----4~--~vv 

. ,, ·: '•. : . 
.. ·. .. 

',t •• . · .. ·· 

., . . · .. 
.·· .. . .... 

.... 
•, .. ·. ~ . : ... 

. Is-·.~ -Ei {_A_-~ 
. 2 0 ..... ; ' -e r>-6 .O.ar-.(J'-VI. 

/JA--<-oLz 

s 
DRICCINGFIRM ~~ 8..~.,1/;,.U DATE ju4- J C. f 921' 

·-~ V_L t 

ADDRESsZ'iat-A /-1/•"l. ,/k"J"lP<. SIGNED ~~·Lo?' 
•It additional soac~ is needed to complete well log, use next consecutive n rm. ··r'B 
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CORRECTIVE ACTION PLAN FOR THE DAYTON POWER & LIGHT PROPERTY 
LOCATED AT 1900 DRYDEN ROAD, DAYTON, OHIO 

INTRODUCTION 

In April 1990, the Dayton Power & Light Company (OP&L) retained SCS 
Engineers to assemble a corrective action plan for their 
transportation center located at 1900 Dryden Road in Dayton, Ohio. 
During the closure of two 10,000 gallon underground storage tanks 
(UST's), a release of gasoline was detected. In November 1989, a 
Phase II site investigation was completed. Further contamination 
assessment work and a corrective action plan was s.ta rted in Apri 1 
1990. 

The goals of the assessment were to identify the presence of 
contaminants in the subsurface soils and ground water beneath the 
property, and to further define the lateral and vertical extent of 
these contaminants. The corrective action plan will also determine 
those remedial measures that are warranted to protect human health and 
the environment. 

The extent of contamination assessment was completed in two steps. A 
Phase II site investigation was performed by Hunter/Keck Inc. in 
November 1989. The site assessment identified very limited soil 
contamination beyond the UST cavity and also confirmed the presence of 
petroleum hydrocarbon .in the shallow ground water beneath the site. 
Additional soil and ground water sampling and analyses were performed 
to further delineate contamination prior to completing the corrective 
action plan. This corrective action plan is intended to serve as a 
summary of the information generated during the field investigations 
and address the issue of corrective actions at the site as warranted. 

BACKGROUND 

The DP&L facility is located approximately 0.8 miles north of the 
intersection of Interstate 75 and Dryden Road in Dayton, Ohio. The 
site ·1 ocat ion is shown in Exhibit 1. The site consists of approxi­
mately 40 acres of land whose primary purpose is to serve as a trans­
portation and maintenance center. · Administrative offices are also 
1 ocated at the Dryden Road faci 1 i ty. 

The immediate area surrounding the DP&L facility may be best 
characterized as commercial/light industrial. Directly north of the 
site is the Miami River. A Conrail spur is located directly west of 
the site. A trailer park is located directly south of the facility. 
Several small commercial facilities are west of the site along Dryden 
Road. 
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Site Location 
Dayton Power & Light 
Dryden Road 
1900 Dryden Road 
Moraine Township 
Montgomery County 
Dayton, Ohio 

EXHIBIT 1 

SITE LOCATION 

0 Adap2ed lrom 7.5' USGS topographic quadrangle: Dayton So;th, 1981. 

leet 
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In April 1989, two 10,000 gallon underground storage _tanks were taken 
out of service: A site layout plan is shown in Exhibit 2. These 
tanks were used to store gasoline and had been in service for 4 years. 
Visual inspection of the UST's showed the tanks to be in good shape 
and free of obvious defects. During the removal of the UST's, a 
gaso 1 i ne odor was noted. In order to identify the edge of 
contamination, the excavation was extended. The final ~xcavation 
dimensions were approximately 35 ft (east/west) by 50 ft (north/south) 
by 27 ft deep. Though clean samples were obtained from the north face 
of the cavity, barriers such as the transportation center, a storm 
sewer, and ground water caused further enlargement of the tank cavity 
to be discontinued. Because the extent of contamination was not 
identified, a site investigation was planned and executed. 

The site investigation (SI) was performed between September and 
November 1989. The SI consisted of drilling four test borings. Three 
of the four test borings were transformed into ground water monitoring 
wells. laboratory analysis of ground water samples showed 
measurable levels of benzene, toluene, ethyl benzene, and xylene in 
the ground water. Ground water elevation were also measured as part 
of the SI. 

REGIONAL GEOLOGY AND HYDROGEOLOGY 

The geologic setting in the Dayton, Ohio area is primarily buried pre­
glacial or inter-glacial river valleys eroded into relatively 
horizontal sedimentary bedrock strata. During the ensuing glacial 
stages, these wide, deeply cut valleys were filled with sediments, 
some to the point of obscurity, which left the terrain with its 
present appearance. Geologic materials filling the valleys consist 
principally of sand and gravel outwash deposits and glacial till which 
occurs as lenses and layers interbedded with the sand and gravel. 
Glacial till, which was deposited directly by the ice as it moved over 
the area, is a heterogeneous mixture of clay and stones and lacks 
assortment or stratification. · 

Outwash deposits in the Dayton area range in thickness from about 120 
to 250 ft. They are the primary source of the large ground water 
supplies that are pumped for municipal and industrial use. In some 
parts of the Dayton area, well~defined till sheets, buried by 30 to 60 
ft of sand and gravel, extend almost entirely across the major valleys 
and separate the outwash deposits into two or more distinct aquifers. 
Being relatively impermeable, till is alSo a major. factor in the 
hydrologic cycle in the Dayton area as it slows recharge to underlying 
permeable deposits. 

In places, this till-rich zone is made up of well-defined aerially 
extensive till sheets; elsewhere it consists of numerous lenses and 
irregular masses of till grouped closely together at approximately the 
same altitude. In small areas, notably in the Had River valley 
immediately below Eastwood Park, the till is either absent from the 
sand and gravel deposits or consists only of a few scattered lenses. 
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The upper surface of the till-rich zone lies.general1Y 30 to 50 ft 
below the land surface in downtown Dayton. The base of the zone, 
which is much more irregular than the upper surface, ranges from about 
60 to 125 ft below land surface. These levels are somewhat arbitrary 
as the sand and gravel deposits both above and below the till-rich 
zone contain scattered lenses and masses of till that make it 
difficult in places to correlate the deposits. 

Locally, in the Miami River valley in central and northern Dayton, and 
more extensive 1 y in the Had River va 11 ey downstream from Findlay 
Street, the till-rich zone consists of two layers, separated by 
several ft of sand and ·gravel. The upper till layer generally is 
thinner and less extensive than the lowe~ till layer. Although 
locally the intervening·sand and gravel constitute a separate aquifer. 
it is considered part of the upper aquifer. 

The bedrock bounding the glacial ~utwash deposits consists of shale 
interbedded with thin crystalline layers of limestone. In the upper 
few ft where this unit was subjected to weathering, fractures and 
openings along bedding planes are capable of conveying minor amounts 
of ground water to wells. The remainder of the unit is considered 
impermeable. 

Upland glacial deposits, consisting mostly of till and clay and minor 
amounts of sand and gravel, overlie the bedrock along the aquifer 
boundaries or valley walls· and provide some recharge to the outwash 
aquifer. For the most part, however, the upland deposits and the 
bedrock are less prolific sources of water and used primarily for farm 
and domestic water supplies. 

SPECIFIC SITE CONDITIONS 

A total of nine test borings were installed around the maintenance 
building during the completion of the Phase II investigation (9/89) 
and the field investigation (5/90). Boring logs from these boreholes 
indicate that fill material extends to a depth of 15 to 20 ft below 
grade. The fill material consists of black cinders, foundry sand, and 
traces of cobbles. Below the fill material, all test borings 
encountered brown sand with some silt, gravel, and traces of clay. A 
review of water well records shows that the sand and gravel extends to 
a depth of approximately 80 ft below grade. This information was 
obtained from a study of sand and gravel resources of Montgomery 
County published by the Ohio Department of Natural Resources (ODNR) in 
1987. The Phase II investigation identified a discontinuous clay 
layer which existed at a depth of 40 to 60 ft below grade. However, 
the OONR resource shows that this clay barrier was identified between 
70 and 80 ft below grade. 

A review of ground water wells in the area shows that two larger 
. industrial/municipal wells are located directly west and southwest of 
the site. These wells are screened in sand and gravel at depth of 25 
and 60 ft below grade. During on-site observations, ground water 
levels were encountered in each test boring between 25 and 27 ft below 
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grade. Ground water elevations were obtained on 5/17/90. The water 
levels in the monitoring wells (GW-1 through GW-3) were 74.5, 74.4, 
and 74.5 TBM, respectively. Based on these elevations, ground water 
direction was calculated to be in th·e southwest direction. This 
calculation was made using the three point method. 

FIELD INVESTIGATIONS 

The field investigations identifying the extent of contamination were 
divided into two discrete events. A Phase II assessment was performed 
by Hunter/Keck, Inc. in September 1989. Additional soil borings and 
ground water monitoring wells were installed as part of the corrective 
action study in May 1990. 

Following the removal of the UST's, HunterjKeck, Inc. was retained to 
perform a Phase II assessment. The .Phase II assessment consisted of 
drilling four test borings (B-1 through B-4) around the maintenance 
garage. The test borings were drilled using a 4-1/4 in. {IO) hollow 
stem auger drill rig. Soil samples were obtained using 2 in. (ID) 
split spoon samplers at 5 ft intervals. All boring locations are 
presented in Exhibit 3. All boring logs are presented in Appendix A. 
Each soil sample· was screened in the field using an HNu 
photoionization unit. The results of the field screening showed that 
organic vapors were quantifiable in soil directly above the shallow 
aquifer. This area is commonly referred to as the capillary zone. In 
particular, soil samples taken at 34 to 36 ft below grade from MW-1 
and MW-3 screened positive for organic vapors. 

Test borings ·B-1, B-3, and B-4 were completed as ground water 
monitoring wells MW-1, MW-2, and MW-3, respectively. Ground water 
well locations are shown in Exhibit 4. Ground water well construction 
diagrams for all ground water wells are presented in Appendix B. 
Monitoring wells MW-1 and MW-2 were developed using a submersible 
pump. Monitoring well MW-3 was developed using a hand bailer. The 
top of well casing elevation and ground surface elevation for each 
monitoring well was surveyed. An arbitrary reference was used in the 
absence of a U.S.G.S. benchmark. Depth to ground water was measured 
in MW-1, MW-2, and MW-3 on September 12, 1989 and ground water 
elevations were calculated. Based an ground water elevations, ground 
water flow was in a southwestern direction. 

Ground water samples were collected from each of the three monitoring 
wells. Prior to sample collection, each ground water·monitoring well 
was purged at least three well volumes. Ground water samples were 
collected using a teflon bailer. All ground water samples were 
analyzed for total petroleum hydrocarbons, lead, and benzene, toluene, 
ethyl benzene, and xylene (referred to as BTEX). 

As part of the corrective action planning process, the field 
investigation was expanded in scope to include five additional soil 
borings. Three of these borings were completed as groun~ water 
monitoring wells. 
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During the week of May 7, 1990, the second ·phase ·of the field 
investigation was performed. The purpose of this phase of the 
investigation was to delineate and quantify the extent of soil 
contamination at the site as well as :further delineate the extent of 
ground.water contamination. 

On May 7 and 8, soil borings GW-1, GW~2, and GW-3 were drilled using a 
standard 4-1/4 in. (10) hollow stem auger drill rig. The locations of 
GW-1, GW-2, and GW-3 are shown in Exhibit 3. Each borehole was 
dri 11 ed to a maxi mum depth of 31 ft be 1 ow grade. So i 1 samp 1 es were 
retrieved using a 2 in. (ID) split spoon sampler advanced ah~ad ·Of the 
lead auger. Soil samples were taken at 2 ft intervals. All soil 
samples were field screened using an HNu photoionization unit. With 
the exception of two soil samples from GW-3, soil samples showed no 
evidence of contamination by organic vapors. Soil Samples GW-3G (12 
to 14 ft below grade) and GW-3J (18 to 20 ft below grade) demonstrated 
some evidence of organic vapors. Headspace readings were 82 and 10 
ppmv, respectively. Two soil samples from each borehole were 
submitted for laboratory analysis for total petroleum hydrocarbons and 
BTEX. 

In addition to the three deep borings, two shallow borings were 
drilled adjacent to the foundation of the maintenance building to 
confirm the absence of contamination in the building's foundation 
footers. Soil borings SG-1 and SG-2 were ~rilled using a 4-1/4 in. 
hall ow stem auger dri 11 rig to a maximum depth .of 20 ft bel ow grade. 
Dry (or vadose) wells were installed as SG-1 and SG-2. Well 
construction diagrams for SG-1 and SG-2 are also presented in Appendix 
B. Each vadose well was allowed to equilibrate for 24 hours prior to 
sampling of the soil gas. Each vadose well was purged for 30 minutes 
using a Bellows vacuum pump. Following the purging, a soil gas sample 
was obtained in a Tedlar sample bag. The soil gas sample was then 
immediately analyzed using an HNu photoionization device. The HNu 
reading for both vadose wells were 1 ppmv. · 

Test borings GW-1, GW-2, and GW-3 were completed as ground water 
monitoring wells. Well locations for each well are shown in Exhibit 
4. Ground water well construction diagrams are presented in Appendix 
B. All three monitoring wells were developed using a hand bailer. 
The top of the well casing elevations and ground surface elevations 
for GW-1, GW-2, and GW-3 were surveyed. An arbitrary reference was 
used in the absence of a U.S.G.S. benchmark. Depth to ground water 
was measured in GW-1, GW-2, and GW-3 on May 17, 1990 and ground water 
elevations were calculated~ These ground water elevatibns showed that 
ground water flow was i~ a southwestern direction. 

Ground water samples were collected from GW-1, GW-2, and GW-3 as well 
as MW-1, MW-2, and MW-3. Prior to sampling, each ground water 
monitoring well was purged at least three well volumes. Ground water 
samples were collected using a teflon bailer. All raw data and chain­
of-custody fo~ms are presented in Appendix C. 
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SUMMARY OF FINDINGS 

A total of 9 soil borings (6 were completed as ground water monitoring 
wells) were install~d to identify and delineate any contamination from 
the UST cavity. The soil borings and monitoring wells were sampled at 
both 5 and 2 ft intervals to depths ranging from 20 to 30 ft. The 
placement of these borings (and well~) was designed in. a radial 
pattern in order to help identify the movement of potential 
contaminants through the surrounding area. All soil samples were 
screened using an HNu photoionization unit. .A summary of field 
readings associated with the Phase II investigation and subsequent 
field investigation performed under the corrective action plan are 
presented in Exhibit 5. All soil samples were analyzed for total 
petroleum· hydrocarbons (TPH) using the U.S. Environmental Protection 
Agency (U.S. EPA) Method 418.1 and benzene, toluene, ethyl benzene, 
and toluene (BTEX) using U.S. EPA Method 8020. These data are 
presented in Exhibit 6. 

The data in Exhibit 5 show that soil contamination was limited to the 
immediate · tank cavity and the capillary zone. The capillary zone 
extends from the phreatic surface up to the limit of capillary rise of 
water. The thickness of the zone typically ranges from practically 
nothing in course material to 2. to 3 ft in fine materials (i.e. clay, 
etc.). 

The results of laboratory analyses of soil samples are presented in 
Exhibit 6. Soil samples from GW-1 and GW-3 had high TPH values. In 
both cases, these soil samples were taken from the capillary zone. 
Low levels of ethyl benzene and xylene were also found in GW-1. The 
absence of benzene and toluene in sample GW-1 seems to indicate that 
the contamination has been in place for some time and did not occur 
recently. The results of the lab analyses of soil samples corresponds 
well with the field/headspace reading presented in Exhibit 5. 

A complete round of ground water samples were obtained from each of 
the monitoring wells (MW-1 through MW-3 and GW-1 through GW-3). In 
addition, monitoring wells MW-1 through MW-3 were sampled as part of 
the Phase II investigation. Prior to sampling, all monitoring wells 
were purged by baling a minimum of 3 well volumes of water from each 
well. In addition, a visual inspection of water quality was 
performed, and pH and temperature was monitored to assure that water 
representative of the surrounding formation was being sampled. 

Laboratory results of the ground water samp 1 es· are presented in 
Exhibit 7. Ground water samples were analyzed for'total petroleum 
hydrocarbon (TPH) (U.S. EPA Method 418.1) and benzene, toluene, ethyl 
benzene, and xylene (BTEX) (U;S. EPA Method 8020). Ethyl benzene and 
xylene were identified in MW-1 during both sampling rounds. All four 
components of BTEX were identified during the Phase II investigation, 
but were absent in the second sampling round. Benzene, toluene, ethyl 
benzene, and xylene (BTEX) were also identified in GW-1. Though some 
variation was observed, . the BTEX components of gasoline were 
definitely identified in both the east and west sides of the 
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c EXHIBIT 5 

)t FIELD SCREENING OBSERVATIONS 

~ 

=============~=========::::========~======== 

!l ~ le Location Oeptn Field Read~ng 
I L I (ft) (ppnv) 

------------------- -------- --------------

0 B-1-1 (~1) 4-6 <1 
8-1-2 (r+l-1) 9-11 <1 

........ B-1-3 (Mot/·1) 14-16 <1 

u 8-1-4 (r+l-1) 19-21 <1 
B-1·5 (f.\!1-1) 24-26 <1 
B-1-6 (r+/.,-1) 29-31 <1 

l] B-1-7 (1+1-1) 34-36 15-20 . 

B-2-1 4-6 <1 

0 
B-2-2 9-ll <1 
B-2-3 14-16 <1 
B-2-4 19-2! <1 

0 8-3-1 (1-W-2) 4-6 <1 
B-3-2 (M-1-2) 14-16 <1. 
B-3-3 (1-W-2) 19-21 <l 

fl 
B-3-4 (~·2) 24-26 <1 

t B-3-5 (~·2) 29-31 9 
8-3-6 (f+l-2) 34-35 300 

0 8-4-1 (1-W-3) 14-16 1 
8-4-2 (~-3) 21-23 1 
8-4-3 (f-l.l-3) 24-26 1 u B-4-4 (~-4) 29-31 <1 

~-1 A through G 0-15 0 

0 ~-1 H 18-20 1 
G.ol-1 I 23-25 0 
GW-1 J 28-30 180 

(1 GW-2 A through E 0-11 0 I I 
j Gl-2 F 11-13 1 

(.:.. 
Otl-2 G 13-15 1 
Gtl-2 H 18-20 <0 

t J Gol-2 I 23-25 0 
Gol-2 J 28-30 0 

Jl GW-3 A ti"o.Jgh F 0-12 <1 
- J GW-3 G 12-14 82 

u Gl-3 H 14-16 1.2 
CHI-3 J 18-20 10 
GW-3 K 23-25 <1 
GW-3 L 28-30 1 

II 
l j =======c============~=====•••=============== 
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EXHIBIT 6 

RESULTS OF SOIL ANALYSES 

Depth Benzene Ethyl Toluene 
(ft) (ug/kg) Benzene (ug/kg) 

(ug/kg) 

Xylene TPH 
(ug/kg) (mJ/kg) 

-------- ---·~~~- -------- ------·· -------- -------- -------- --------

~-1-H 05/07/90 19.5 N/D N/0 N/D N/D 80 
GI-1-J 05/07/90 29.5 N/D 206 N/D 309 13,100 
G4-2-F 05/07/90 12.5 N/D N/0 N/D N/D 47 
~-2-J 05/07/90 29.5 N/D N/0 NID N/0 202 
GW-3-G 05/07/90 14 NID N/0 N/D N/D 10,500 
GW-3-J 05/07/90 20 N/D N/0 N/D N/0 20 
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EXHIBIT 7 

RESULTS OF GROUND WATER SAMPLES 

=====:=================:===============~====~~~===e======~~~=~=~====~=== 

5aTT;:lle Date Depth Benzene+ Ethyl+ Toluenf"+ Xylene+ TPH 
Nurrter Sarrpled (ft) (ug/L} Benzene (ug/l) (ug!l) (ng/l) 

(ug/L} 
-------- -------- -------- -------- -------- -------- -------- --------

Mol-l 04/18/90 N/A N/0 4.040 N/D 19,200 45 
t-W-2 04/18/90 N/A N/0 N/D N/0 N/0 58 
Mol-3 04/18190 N/A N/D N/0 N/0 N/0 N/0 
Gl~l 05!11/90 N/A 554 780 34 19,2!)0 1,820 
GW-2 05/11/90 N/A N/0 N/0 N/D N/0 6 
Gl-3 05/11/90 N/A N/D N/0 N/0 N/0 N!D 
M:l 05/11/90 N/A 5 700 2.000 10.000 N/A ·'-

+ U. S . EPA f.'ethcx:l 604 . 
H:l Max illlJIJI Contaminant leve 1. 
N/A Not ~ 1 icab le. 
" Pro~ sed Feder a 1 Or inking Water Standards. 
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maintenance building. All raw laboratory data and chain of custody 
forms are contained in Appendix C of this report. 

DETERMINATION OF SITE SPECIFIC HYDROGEOLOGIC CHARACTERISTICS 

To supplement the- information obtained from previously referenced 
work, a series of slug tests were performed to establish an in-field 
permeability within the aquifer. Calculation of the permeability and 
ultimately the hydraulic conductivity serve as key components in 
designing recovery wells and pumps. 

All six ground water monitoring wells were slug-tested to evaluate the 
hydraulic conductivity of the uppermost aquifer. The slug test 
procedure consists of quickly lowering the water level in the well 
from the static water level and measuring the rate of rise of the 
water level in the welf.(rising head slug test). The tests were 
conducted using an In-Situ pressure transducer and data logger to 
record the rate of rise of the water level. 

The hydraulic conductivity was calculated using the Bouwer and Rice 
Method (Bouwer, H. and R.C. Rice, 1876, a slug test for determining 
hydraulic conductivity of unconfined aquifers with completely or 
partially penetrating wells, Water Resources Research v. 12, pp. 423-
428). Exhibit 8 presents the results of ~he slug tests; slu_g test 
data are presented in Appendix D. 

The hydraulic gradient was estimated based on the slug test results. 
Darcy's Law can be used to calculate the velocity of ground water 
beneath the site. Darcy's law states: 

v = ki 

Where: v = Darcy's velocity of ground water 
K =Hydraulic conductivity 
i -Hydraulic gradient 

To calculate the actual velocity of ground water (Vm) the Darcy 
velocity is divided by porosity (n); therefore, the actual velocity of 
ground water becomes: · 

Vm "' ki/n 

An average k value of 50ft/day was used for calculations. The 
hydraulic gradient is approximately 0.0008. Porosity-for soils at the 
site ·is estimated at about 35 percent (0.35} in published literature. 
Using these values, the actual ground water velocity beneath the site 
is about 0.11 ft/day, or approximately 1,000 ft per year. 
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EXHIBIT 8 

SLUG TEST RESULTS - HYDRAULIC CONDUCTIVITY 

Well K(m/sec) K(cm/Sec) K(ft/day) 

-------- ------------ ------------ ------------
Mol-l 1.6 E-04 1.6 E-02 46.12 

~-2 1.4 £-04 1.4 E-02 39.70 

r-+1-3 4.8 E·OS 4.8 E-03 13.54 

~-l 5.7 E-04 5.7 E-02 161.21 

~-2 1.4 E-04 1.4 E-02 40.58 

~-3 2.2 E-04 2.2 E-02 63.45 
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SITE REMEDIATION 

The data presented in the Summary of Findings section indicate that 
no soil contamination and limited ground water contamination exist at 
both the east and west sides of the maintenance garage. The field 
investigation shows that only soils immediately above the water table 
(capillary zone) contained the volatile components of gasoline. 

The ground water data suggest contamination exists on the east and 
west sides of the maintenance building. The ground water wells 
located along the west and south sides of the maintenance buildings 
have identified an area of contamination approximately 70 ft in length 
perpendicular to the flow of ground water. 

A review of remedial technologies was.performed based on the ground 
water data generated during the Phase II investigation and the 
corrective action study. From this evaluationt the following two 
technologies were reviewed: 

1. Bioremediation 

2. Ground water removal and treatment with air stripping. 

The. in·situ biotreatabil ity of BTEX compounds in ground water has been 
documented in the literature. Usually, natural occurring microbes 
that are present in subsurface environments can degrade BTEX type 
pollutants if they are provided with a source of dissolved oxygen and 
nutrients such as nitrogen and phosphorus. 

A conceptual overview of an in·situ bioremediation system would 
consist of the following components: 

l. An extraction ~ell to remove ground water from the upper aquifer. 
This ground water will have nutrient and dissolved oxygen added 
to help provide the optimum environment for microbial 
development. 

2. An equilization tank will be used to allow for a constant flow 
through the nutrient addition and oxygeri enhancement tanks. 

3. A nutrient addition tank will be used to mix a commercial 
fertilizer with the ground water. The fertilizer will increase 
the presence of nitrogen and phosphorus in the water. These two 
components are key to the growth of micro-organi~ms. 

4. An oxygen enhancement tank will be used to add hydrogen peroxide 
to the ground water to increase its level of . dissolved oxygen. 
The dissolved oxygen will be consumed by the micro·organisms when 
they metabolize the BTEX compounds. 

5. An infiltration galley, which consists of horizontal perforated 
pipe, will introduce the nutrient and oxygen enhanced water into 
the contaminated ground water system. 
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Following these five steps, conditions in the shallow aquifer will be 
ideal for naturally occurring micro-organisms to grow and consume the 
BTEX compounds. 

It is envisioned that a bench top treatability study will be performed 
to assure that the naturally occurring organisms will respond to the 
nutrient and oxygen additions. A conceptual layout of the 
bioremediation system is presented in Exhibit 9. 

The bench top study will also document the effectiveness of the micro­
erg ani sms as they met abo 1 i ze (or consume) BTEX compounds. If · the 
bench top study shows that bioremediation will not be effective at 
this site, the second option for ground water removal and treatment 
will be used. The following sections will present and discuss the 
components of a ground warer removal and treatment system. 

GROUND WATER RECOVERY WELLS 

SCS utilized RESCUE Version 1.10 (Or. M.S. Beljin, 1989) to assist in 
the design of the ground water recovery well network. The objective 
of this modeling effort was to.~etermine recovery well placement which 
would be adequate to recover and contain contaminated ground water. 
This well network design was based on a ground water flow direction to 
the southwest at approximately 42 ft per year. This ground water flow 
rate was calculated from the results of an in-situ slug test performed 
by SCS Engineers in May 1990. 

RESCUE is a complete pre- and post-processor for the computer program 
RESSQ (Javandel et al. 1984). RESSQ was used to calculate streamline 
flow patterns from a number of zero-flow rate injection wells placed 
at specific points around a pumping well. Each zero-flow rate 
injection well represents a point source and act as streamline 
starting points. The streamlines from the zero-flow rate wells show 
the direction that contaminants move due to the effects of regional 
ground water flow and the recovery well's pumping rate. 

The following assumptions are made by RESSQ: 

the modeled aquifer is a homogeneous/isotropic confined 
aquifer of uniform thickness; 

regional flow, sources, and sinks create· a steady state 
ground water flow. 

The water-table aquifer is unconfined at the site, (i.e., not 
following RESSQ's assumption). However, this should only affect the 
amount of time required for the calculated radius ~f influence to be 
reached in the water-table aquifer as compared to a confined aquifer 
under similar conditions. 

17 

ED_001207_00000832 



0 
Ll 
,, 
LJ 
r -~ 
u 

'l 
j : 

1---., 

tJ 

~-J 

~ ! 
' l 

--~ 

rl 
' I . ' 

) r 
l ' 

,--. 

l l L 

-I 

' I 
' 
' 1 

' I I 

' I 

,-
I ( 
l ; 

-
I ' 
LJ 

0 
0 
fl 
I I 
'--' 

~ 

0 
.. z 

n 
""'-.../ -----------------------C~----------------------~~--------~--~-------------~/----------------------c=J--------------------, (D. B-1 

MW-1 
11.40 

.. ~\ 1 ,. 

~:: 

I 
~----------~--~-~--~~); 

Underground St 

ID B-3 
MW-2 
71.28 

Co ·; 
f--s--

'""' "\ 
--------s-------s------s--~----s------· s-------s----- ~--------s--------s---------s~• 

/ -~$ 

/" --------

~ r------------------------------1 B-2 ® / FIGURE 4 ---- x -----x----x----x----. x-----x------x----x-----x~----x----x---- 1----------------, 

s Storm Sewer 
x Fence Line 

18 

Dryden Road 

$ Test Boring/Monitor Well 
I 

.. Not to Scale 
'\ 

!!£ 1M c ' ~ ' /. 

Piezometric Elevation Contours '9/12/89 

DP &- L Dryden Road 

1900 Oryda Road 

Moraine Township, 

Montgomery Countv. 

Dayton, Ohlo 

HUNTER/KECX 
U7·2477 

ED_001207_00000832 



...... 

tJ 

0 

fl 

A square grid (420 ft x 420 ft) was developed for the· site with the 
origin located 60 ft west of the northwest corner of the garage. 
South was used as the positive X-axis. Grid lines were spaced at 60 
ft intervals. X and Y coordinates were obtained for the recovery well 
and for each zero-flow injection wells placed in a square with the 
recovery well at the center. 

The following information obtained from previous site investigations 
and research was used for the model: 

aquifer thickness of 25 ft 
porosity at 20· percent (.20) 
velocity of ground water flow- 41.71 ft per year 
direction of regional flow - southwest. 
period of study - 6 months 
pumping rate ~ 25 gallons per minute 

Using initial injection well locations and the above listed 
information, RESSQ was run to determine whether the streamline of each 
injection well would be captured by the extraction well. All 
streamlines were captured during the initial run. Subsequent runs 
were made by placing the injection well locations further from the 
extraction well (keeping the square intact), until one or more of the 
streamlines were not captured by the pumping well. The point at which 
the first streamline was not captured was assumed to be just beyond 
the recovery well's radius of influence. Several additional runs were 
made to pinpoint the maximum radius of influence. 

The RESSQ model ca)culated an effective radius of influence in excess 
of approximately 200 to 250 ft from the pumping well location. The 
radius of influence that will actually occur is dependent upon site­
specific conditions and may be larger or smaller than determined by 
the RESSQ model. 

Based upon the calculated radius of influence by the RESSQ model, the 
1 ocat ion of the recovery we 11 wi 11 be based upon a conservative radius 
of influence cif 180 ft. Given this value, SCS recoiTUilends that a 
recovery well be placed along the west boundary of the property 
approximately 50 ft west/southwest of the facility's garage. A second 
recovery well may be necessary to recover contamination from the 
eastern source. 

The well should be installed to the top of the underlying confining 
layer (approximately 50 to 60 ft) and constructed of 4 in. inside 
diameter, PVC well screen and riser. The well screen should extend to 
several ft above the water table to allow for water level 
fluctuations. A recovery pump should be placed in the bottom third of 
the well and equipped with low and high level switches to prevent the 
pump from running dry. 
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WATER TREATMENT TECHNOLOGY 

Contaminated ground water pumped from the aquifer must be treated 
prior to discharge to a sanitary sewer. Air·stripping is a commonly 
used water treatment technology for removal of benzene, toluene, ethyl 
benzene, and xylene {BTEX) from ground water. In an air stripping 
system, contaminated water is mixed with Clear air, and intimate 
contact causes a mass transfer process by which volatile contaminants 
are transferred to air. 

Typically, an air stripping system consists of a water through air 
configuration utilizing a countercurrent packed tower. These systems 
create water droplets or a water film·in which the mass transfer 
process occurs. A typical packed tower is 3 to 10 ft in diameter, 15 
to 30 ft in height, and is packed with a ceramic, glass, or plastic 
media. Key operating parameters include: (1) air to water ratio, (2) 
water flow rate, (3) pressure drop across the column, (4) Henry's law 
Constant for each contaminant, and (5) superficial ga~ velocity. A 
typical cross section of air stripping column is presented in Exhibit 
10. 

An air stripping co 1 umn was sized using the concentrat i ens o.f BTEX 
encountered during the field investigation. The actual mass transfer 
calculations were performed using a computer program created by Lantec 
Technologies. A summary of the design and operating parameters are 
shown in Exhibit 11. The design assumes that 3 in. lantec brand 
packing will be used. Product literature for lantec packing is 
presented in Appendix E. A conceptual layout of the ground water 
removal system is presented in Exhibit 12. 

The air stripping column would be 3 ft in diameter with an overall 
height 'of 33 ft. The column will accommodate an average water flow 
rate of 100 gallons per minute. Approximately 800 cu ft per minute of 
air will pass counter current through the column creating an air-to­
water ratio of 60 to 1. 

The air stripping column will remove the contaminants to a 
concentration of 10 parts per billion (ppb) or less. Actual 
concentrations of benzene and toluene should be 1 ppb or less. The 
designed column shoul~ have an average removal efficiency of 98.9 
percent. Benzene and xylene will be removed in excess of 99.9 
percent. All water, air, and contaminant properties were taken from 
''The Properties of Gases and liquids n, 3rd Edition by Reid, Prausn i tz 
and Sherwood. 

REGULATORY REQUIREMENTS 

Based on the choice of remedial technologies, state and local permits 
must be obtained to institute a cleanup of the identified area. A 
listing of relevant regulating agencies and permits for both remedial 
technologies are presented as follows: 
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Q TYPICAL CROSS SECTION OF AN AIR STRIPPING COLUMN 

0 
1) 
~ \ GAS OUT 
~..) 

fl t 
L-

n LIQUID IN -0 TROUGH 
OISTRISUTOA 

,---.. RETAINING PLATE 

i t f 4,r 

{1- HEIGHT OF 

lJ 
PACKING 

,.., L_ ' l 
~ ' , • ..l SUPPORT PLATE 

,.=, 

l WEIR OISTRIBUTOA L.., 

[1 f 
HEIGHT OF 

PACKING 

0 
('1 SUPPORT PLATE 

~J 
GAS IN 

(I -
"t t 
L .... 

r~ 
~ -, ~ 

<.._ 

LIOUIO OUT 

1l 
() 

I f! 

j t 
~....-

21 
') i 
• I 1,.-

ED_001207_00000832 



fl u 

0 
0 
0 

10 
0 
0 

Conta i nrent 

Benz ere 
Toluene 
Ethy 1 Benzene 
Xylene 

Based on: 

Stripping Tower Diameter: 
Packing Type and Size: 

Water Fl~ Rate: 
Water T~rature: 
water Density: 
water Viscosity: 

I . 

EXHIBIT 11 

DESIGN PARAMETERS OF AIR STRIPPING COLUMN 
DAYTON POWER & liGHT COMPANY 

Feed Effluent 
Concentration Concentration 

(ppb) (ppb) 

550 1 
34 1 

780' 10 
19200 10 

3 ft 
Lanpac, 3.5 in. 

100 gpn 
llC 
62.3 lb/ftl 

Rerrova I 
Effluent 

(%) 

!R95 
97.06 
98.72 
99.95 

Henry's 
Law 

Constant 
(Atm) 

219 
262 
270 
236 

Air/Water Ratio: 
Air FIOOI' Rate: 
Air Density: 

Total 
Packing 
Height 

20.1 
10.1 
19.5 
24.1 

3.28 lb/hr - ft Air Loading Rate: 

60 

To.o.er 
Pressure 

Drop 
(in. W.C.) 

0.44 
0.22 
0.43 
0.53 

802 m4 
0. 077 lb/ft l 
528 lb/hr • ft ~ 

Water Load i rg Rate: 14. 1 ga l/ft 2 Superficial Gas Velocity: 1.89 ft/sec 

ttrt.e: 

l. Critical properties taken fran "The Properties af Gases aoo Liquids", 
3n:l Editioo, Reid, Prausnit2 ard SheJ'"or«)Xj. 
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Bioremediation 

.r -
\... ,· 

Ohio Environmental Protection Agency (Ohio EPA), Division of 
Ground Water: Approval of ground water well and 
infiltration gallery. 

Ground Water Recovery and Air Stripping 

Bureau of Underground Storage Tank Regulation {BUSTR): 
Appro~al of corrective action plan and remediation 
technology. 

Ohio Environmental Protection Agency (Ohio EPA), Division of 
Air: An air source permit for the air stripping column would 
have to be i~~ued by the regional air pollution control 
authority. 

Ohio Environmental Protection Agency {Ohio EPA). Division of 
Water: If treated water is discharged to City of Dayton, 
Sanitation Sewer System, a permit to install a pretreatment 
system would be obtained from Ohio E?A. · 

City of Dayton, Department of Public Works, Division of 
Wastewater: The City of Dayton would have to approve any 
discharge of treated water to their sanitary sewer system. 
If access was denied, a National Pollution Discharge 
Elimination System (NPDES) permit would have to be obtained 
to discharge treated water to the storm sewer system. 

CONCLUSIONS AND RECOMMENDATIONS 

It has been determined that a release of product has occurred at the 
Dayton Power & Light facility located at 1900 Dryden Road in Dayton, 
Ohio. As part of the UST closure, contaminated backfill was 
identified and disposed at a certified landfill. In addition, limited 
ground wate~ contamination was identified at two separate areas at the 
east and west sides of the maintenance building. 

From the information generated during the earlier investigation and 
the UST closure, the following recommendations are offered: 

1. A bench scale evaluation of the in-situ Bioremediation process 
performed. The in-situ Bioremediation process·will ultimately 
reduce the levels of BTEX to a lower level than other remedial 
technologies such as water removal and stripping system. 

2. If the bench scale evaluation of the biotechnology proves 
positive, a full-scale system should be designed and implemented. 

3. If the bench scale evaluation ~f the biotechnology is negative, a 
full scale pump and treatment system using an air stripping 
column should be designed and implemented. 
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4. Regardless of the treatment technology, post-treatment of the 
ground water should be performed. This s_ampling would establish 
that concentration of benzene, toluene, ethyl benzene, and xylene 
are equal to or less than U.S. Drinking Water Standards as 
established by each compounds. maximum contaminant level (MCL). 
The MCL's are as follows: 

Benzene 
Toluene 
Ethyl benzene 
Xylene 

5 ppb / -
2,000 ppb ... ~ 

700 ppb ·-· 
10,000 ppb. 
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B :...'RING /WELL LOG .~-JAT A 
KECX CONSULTING SERVICES. INC. -

PROJECT• DP&L: Dryden Pmd 

LOCATION• Dayton, Ohio 

ORIWNG U£11i00: Hollow Stem Auger 

TOTAL DEPlH DRIUID: 37 feet 

GROUND El..EVAllON: 98.39 feet 
l)entonite and ~~ment/ 

GROUT Tt'PE/OUANlllY: approx. 75 gallons 

\JELL/BDRIN_G No.. MW-1/B-1 

DATE: DRILLED• 8/1/89 

CASING. TYPE/Dlk: Schd. 40 PVC/2-inch 

TOTAL CASING: 34 • .45 feet 

T.O.C. ELEVA llON: 97.80 feet 

sm£EN rrPE/LfNGnt PVC/ 10 feet 

GROUT INTERVAL(S): Surface to 21 feet SCREENED IN1ERVAL: apprcx, 24.4 to 34.4 fe' t 

O£P1H TO WAlER: approx. 27 feet GRA'tn PAC< nPE: [eck. 150 

WATER LMl ELEVA 110N: GRA~ PACK INTERVAL: 23 to 25 feet 

STA1JC WATER L£\n.: 26.40 feet DA'IE: 9/12/89 

REMARKS• All elevational data has been referenced to an arbitrary benchmark. 

LOGGED BY• Timothy F. Hebert 1 SIGNA TURE• 

In feet 
DEPTH 

0 - .s 
.5- 7.5 

7.5- 16 

16 - 37 

SEUT SRXl 

Interval 

4-6 
9-11 

14- 16 

19- 21 

24-26 

29- 31 
34-3:1 

H20/SOIL 
SNIPL£ 

SAMflt.OO 

NuDber 

$1 

SS2 

SS3 

$4 

$5 

SS6 
SS1 

I 

fDRMATlON DESCRIPTION 

Asphalt 

Sand and Gravel; Coarse Rravel, well rounded, medium to fine sand, 

.brown, not saturated--'- fill material 

Sandv Clay; black-b:i"o\oiJ\, moist, disturbed soils (fill) containinR 

~lass and oxidized metal~ not saturated. minor oerched water 

may be oresent at epprox. 14 feet, identified a thin strinaer o 

brown clav at 15.5 feet noor cuttinR. returns brown clsv 

contains some medium to coarse Rravel and vas cohesive. 

Sand and Gravel~ medium to coarse and and 2ravel hard drillinR due 

to larR,e cobbles ooorlv sorted vith some silts annears 

saturated at anoroximatelv 27 feet 

Bl.ow Crunts n. PID Cc:rtm:nts 

7 21.22~Z7 SDOI"DX. 10 inl:h:!s < 1 PllD Sarxf mxl l!l'avel broom, ~ted 
4,4,6,10 apprax. 10 ilrlES < 1 Sandy Clay. blar:k-brcwn 

. 6,8,10,:!) Bppral. 17 i.ndv:!S < 1 Sandy Oay. !SA to 15.5 feet, 

brcwl clay to 16 feet 

6,8,10,12 approx. 10 in:he:s < 1 Sand am gravel, brc:Ma, nefum m 

18,18,19,22 approx. 9 incte9 < 1 Sand a:m gravel, ASA 
. 

44,25,22 apprax. 11 in:tm < 1 Sam am gravel. JSA 

'13.Zl.44 Not recorded 1/J..:/J PJID SaM ar¥1 gravel,. ISA, soil SDpl.e 
A-2 · has st:.r'CJll ~line odor 

feE 
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BG)nNGbWELL LOG .JATA 
KECK ONSUL'TING SERVICES, INC. 

PRO.JECT• DP&L: Dryden Road IJE:LL/BORING No.• M\!-2/R-3 

LOCATION• Dayton, Ohio DAT£ DRILLED- 8/25/89 

ORll.l.JHG UElHCO: 4t-incb Hollow Stem Auger CASING T'r'PE/OIA.: PVC/2.0 inch 

lOTAL OEP1H DRill.ED: 36 feet BGL TOTAl CASNG: 35.62 feet 

GROONO El£VA1l0N: 98.19 feet T.O.C. El£VA 1JON: 97.86 feet 
See gt'C1D'Id\o6ter IIDlitoring 

50®4_ TTPE/l.ENClltO.OlO PVC/10 
.. 

~OIJT n'PE/OUAN1l1Y: wellCanpletian A.; .. .....,- feet. 

GRWT INTERVAL(S~ It ~· INiERVAl: 25.6 to 35.6 feet 

OEPlH TO WAlER: 26.0 feet BGL GRA\U PACK lWE: No. 5 Quartz Sand 
.. 

WA7£R LEVEl El£VA110N: GRA\R PACK INTERVAL: 23.8 to 36.1 feet 

STAllC WATER tOO; 26.58 ft. DATE: 9/12/89 

REMARKS• One sample every 5 feet; BGL ~ below ground level 

LOGGED BY• Paul Stork I SIGNATURE) 

In feet H20/SD11. 
DEPTH SAHPL£ FORMATION DESCRIPTION 

0 - .5 Asphalt 

4 - 6 B3-l 0.75 feet Fill, fine gravelly sand, some medium and coarse sand •. 

10,3),44,1 1045 .trace silt and clay, poor sorting and subrounded to sub-

angular, dry, tan. 0.75/2.0 Recoverv 

9 - 11 No recovery, pushed cobble. Note: at 7.0 feet, auaer cuttinRs were 

12,12,11,6 black, sandy _gravel, vi th coal ash-like ado:- ( fillJ 

14 - 16 83-2 0.8 feet Fill. silty cla_y, some medium sand and cinders. moist 
3,12;15,10 1103 low plasticity, black, roofing tar odor 

0.2 feet Fine gravelly clay, medium plasticity, slightlv moist tan 
1.0/2.0 Recovery 

19 -· 21 B3-3 0. 7 feet Fill, medium sand and fine _g_ravel vi th c:la_y, poor 

12.15,10 sortin~. slightly moist, tan. 0.7/2.0 Recovery 

24 - 16 B3-4 0.5 feet Pounded through quartzite coarsejlravel 

~tf~ 1135 0.4 feet Fine gravel with coarse, medium, and fine sand, trace silt 

poor:sorting, moist, tan 

0.1 feet Fine gravellv clav, trace medium sand. medium olasticitv 

moist, tan, tip of spoon was saturated with water 

1.0/2.0 Recoverv 

A-3 
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PRO..JECT• DP&L.: 

I~tPi1i HZO/SDIL 
SNO'~E 

29 - 31 B3-5 

111.7 

34- 35 B3-6 

46.100/4 1206 

. 

.. 

... 

. 

--
£30 RING /WELL LC·u· DATA 

KECK CONSULTING SERVICES.INC. ,_ 
Dryden PAGE:• 2 DATE• ·a/25/s¥ELL/BORING No.• S-3 

fORMATION DESCRIPTION 

0.8 feet Fine 'gravel, some coarse sand. trace silt and fine sand, 

ooor sortin2. saturated, brown, sli~ht hvdrocarbon odor 

0~8/2.0 Recovery 

0.9 feet Fine ~ravel, trace coarse sand well sorted~ sub-

rounded~ gradinR into medium sand with fine sand, trace 

fine Rravel and coarse sand. moderate sortinR saturated, 

brown. hvdrocarbon odor. 0.8/0.9 Recoverv 
.. 

I 

. ' 

A-4 
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B NGIWELL LOG ATA 
KECK 6oNSULTING SERVICES. INC. 

PROJE:CT• DP&L: Dryden Road \JELL/BORING No.• B-2 

LC::ATION• Dayton, Ohio DAT( DRILLED• 8/3/89 

DRil.l.IN;; I.CElHOO: Hollow Stem Au er CASING n?E/DIA.: N/A 

TOTAL DEPlH ORIU.ED: 27 feet TOTAL CASING: N/A 

GRoom> ELEVA llON: T.O.C. El!VA TION: N/A 

GROUT n'PE/OOANlTTY: ~ TWE/l!NG1H: N/A 

GRO'JT ltllERVAL(S~ 0 - 27 feet SCR£EN£D INTERVAL: N/A 

DEPlH TO WATER: approx. 26 feet GRA\U PACK nPE: N/A 

WAr::R lEVEl EllVAllON: N/A GRA'vU. PACK INTERVAl: N/A 

STATIC WATER LEVEL: N/A DAlE.: 

R~MARKS1 The ground elevation at B-2 has been referenced to a benchmark of 

100 feet •. Was abandoned due to auger refusal. 

LOGG~D BY1 Timothv F. Hebert SIGNATURE:. 
:ee: 

DEFTH 

0 - .5 

.5 - 6 

17 - :n 

9 -ll 2 

14 - 16 3 

19 - 21 4 

24- 26 5 

H2C/SOIL 
SAHPL£ rORMATION DESCRIPTION 

A-5 
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BLiHNGkWELL LOG --:)ATA 
KECX ONSULTING SERVICES. me. 

PROJECT• DP&L: Dryden Road 'JELL/BORING No.• M-4 

LOCATION• Dayton, Ohio DATE DRILLED• August 28, 1989 

DRJUJNG UE'THOO: Hollow Stem Auger CASlNG lYPE/OIA.: PVC. Sch ~ 40/2-inch 

lOT Al OEPlH DRIU.ED: 31 feet TOT AI.. CASZNC= Approx. 31 feet 

GRCX.IND ElEVA 110N: 98.55 feet T.O.C. El..£VA liON: 98.65 feet 
· ~ranular Bentonit~7100 lbs. 

GROUT TYPE/00 =Bentonite Cement/45 Ral. SCR£rN lYPEj\.ENG'Di: PVC/10 feet 

GROUT IN1£RVAL(S~ 
15 to 18 feet 

~ED INTERVAL: 21 to 31 feet l to 15 feet 

OEPlH TO WATER: Approx. 26 feet GRA\R PACK nPE: 
Natural 
Keck #S 

-. 26 to 31 teet 
WATER 1.E'In ElfVAllON: GRAVEl PACK IN'TtRVAL: 18 to 26 feet 

STAllC WATER l1\fl.: 27.27 ft. DAlt: 9/12/89 

REMARKSs M-4 is re-drill boring for B-4; No split-spoon samples collected 

at M-4 
.. I SIGNATURE• LOGGED BY• Timothy F. Hebert 

DEPTH H2D/smL 
FORMATION DESCRIPTION ·sAMPLE 

General Inter~retation: 

0 - 3" Asphalt 

3"-l.St Back~illi grade stone 

1.5 - 6! Backfill; sand and gravel, brown, moist 

6- 14' Sandy Clay; black, moist, appears to be fill material, saturated 

or perched zone o~ .medium fine _sand at approximately 11 feet, 

occasional fine gr~vel, increase gravel with depth, 

rough drilling at 14 feet 

14 - 31' Sand and Gravel; mo~s~, medium coarse, poorly sorted, interbeds 

and ·gray-brown silt and clay indicated by drilling pressure. 

Rough drilling, break in drill pressure at 21 feet, poor 

cutting returns, refusal at 31 feet. Unit contains some 

substantial well rounded cobbles. 

A-6 
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0

L - 2 5 - 9 a W E D - l : e 7 BOWSER MOR.N •• 'D ~ y T_,O..:.....<::IN __ _.p"'----'CII....__2 ·-· • 

------------~---------' !---------------------, . . Log of Boring No. SG tl -

S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO 

~ 
~---------------------------------------------------------------~--~ Boring Location: As shown on boring location plan 

Sur1aca Elevation: 
Date Started: 
Date COmpleted: 

5-9-90 
5-9-90 0 

~------~~----------------·----------~------~-------r--------.-------~ 
SaiTiple 1 Sample Blows ·N· Blowsm. 

CJ~s_r_ra_tu_m_:~~---O_e_s_~~p-tlo_n_o_f_M_a_te_na_I __________ +-_&_T~y~~+---D_e~pt_h __ ~_P_e_r_s_· __ ~or_Co __ ra __ R_~~ 

0 _-

5' 

0--
C ~o· -
C= 

-

[I ls' 

c= 
d 2o· 
1-

[1-
1-

r-l 2s· 
It_-

1-
l I -
J_ 
1-

l f 2Q: 

0.0' (Fill) Brown sand and gravel, trace 
of silt - moist 

9.2' 

14.6' 

16.0' 

(Fill)Black cinders and foundry 
sand, trace of cobbles - moist 
(Becomes very loose at 11.5') 
(Trace of water at 14.0') 

(Original) Loose brown sand, some 
silt. some gravel. trace of day -moist 
Medium dense brown sand and 
gravel, trace of silt, trace of cobbles 
- :moist 

Bottom of Boring at 21.5' 

lA 

2A 

3A 

4A 

3.o- 5.0 3-3-3-4 7 

8.0-10.0 

13.0·15.0 1- 1-1-5 6 

24 

1 Water Observations Type Sampler 

l
/'1 Method: Hollow Stem Auger ~ A. 5p1~-Spoon I lnijial Depth: Trace 14.0' ~ 

1

1 

Technician: TA/SA DB. 
Completion Depth: None 

,Li -r Job No. 46826 D c. Shelby Tube ) Depth After: hrs. 

I 0°· r·:----------------------------~----------------------~~~----------~ G ~7 
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c!r-_;.:r;,.....,;..u_L_-_2_5_-_9_e_._w_E_n_l_~G ~:a W;:l w :;, R S~-: R H , '~,D A =......,o.._.H""----=P~e....___:s..____ 

r 
l' 
I 

--~ 
S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO 

i 
I 

t I 
~~~----~---------------------.----------------------------------~ 
• 1 46826 Job Number 
L ~-5--9--9-0--+-'--D-a-te_l_n-st-al-le_d _________ -1 

r-~. TA 
Lj 

[II __ "Pvc-
1 PVC 

[j 2~ 

Technician 

Surface Elevation 

Riser Pipe Material 

Screen Material 

Screen Diameter 

[

lJ __ o_.o_1_o·_·-r_s_c_re_e_n_S_I_ot_S_i_z_e ____________ ~ 
20.0' Bottom of Boring 

r-1 15.0' Bottom of Screen 

:c-__ s._o_· __,r---ro_p __ of_Sc_re_e_n ______ _, 

1 1 4.0' Top of Sand 

r--- Top of Bentonite Pellet 
1- ~-----+------____;,---.....;._-----! 
l ! 1.0' Top of Bentonite Powder 

I 
I 

j'-1 0.0' Top of Concrete 
I ~----~~-----------------~ t. 1 3.7' Top of Soil Backfill ------1--------------- -----1 r'l 0.4' Top of Well Riser Pipe 
l~-----+---------------------_, 

0.0' Top of M.H. Cover 
~-----~--------------------~ 1 ! 14.0' Initial Water Depth t. . 

, 15.5' Completion of Water Depth 
I '----~------------------~ I 

24 Hour Water Depth 

~ .. 
' 

48 Hour Water Depth 

Hour Water Depth 

I -
L-------~----------------------~ 

~------4-----------------------~ ' ( lj 
r I 

Remar1<.s: 

A-8 

15.0' 
20.0' 

~-
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BOWSER MOR ..... T.'-=-Y.TO .... JUL-2~-90 WED '~:09 r'--------------------- ----------------------LJ 
I 

r\ 
' ! 

I 
1 

.. 
LOG OF WELL NO. GW·l 

S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO 

. .. P. 0 7 

! I 
l -----~~------------------------r-----------------------------~------~ 

46826 

S-7-90 

1'1 TA 
' 

l . I ' 

(J PVC 

I PVC 

lJ . 2" 

tJ 
0.010" ' 

31.0' 

Job Number 

Date Installed 

Technician 

Surface Elevation 

Riser Pipe Material 

Screen Material 

Screen Diameter 

Screen Slot Size 

Bottom of Boring 

Benseal 
2.5' 

Soil Backfill 

I 
fJ 12JL 
-----+---------------------1 Bentonite Pellets 

30.0' Bottom of Screen 

Top of Screen 20.0' 

! l 18.0' Top of Sand 
I_ 

I 16.0' Top of Bentonite Pellet 

\J 0.7' Top of Bentonite Powder 

c 0.0' Top of Concrete 

2.5' Top of Soil Backfill 

0 0.4' Top otWell Riser Pipe 

0.0' Top of M.H. Cover 

f l 25.5' Initial Water Depth 

26.1' Completion of Water Depth 
,~ 

I l l 24 Hour Water Depth 

I l 
\ I .. 

48 Hour Water Depth 
I Hour Water Depth 

-I Remarks: 
' 

~--f 

1 ( 
l ' 

A-9 
l f 
j 

31.0' 
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I 

1 
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f 
1 
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L 
( 
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~~ 
' 

) 
I 

c 
1 

! 

1 

J 

[ 

I 

c 
l I 

~ 

0 
l t 
--' 

"· I' 
l f 
' ~ 

I-~ 

t j 

I 

' I 
j 

-
) I 
)_ 

J i 

1 l 

. 

46826 

5-8-90 

TA 

- -
PVC 

PVC 

2" 

0.010" 

31.5' 

30.4' 

20.4' 

185' 

16.4' 

1.6' 

0.0' 

2.9' 

0.4' 

0.0' 

25.8' 

25.3' 

I ~ 

LOG OF WELL NO. GW-2 

S.C.S. ENGINEERS, DRYDEN ROAD, DA Yr_ON, OHIO 

Job Number 

Date Installed 

Technician 

Surface Elevation 
Q.Jr Q.:.a: 

Concrete~ 
~~ -

Riser Pipe Material Benseai~ ~ Screen Material . -
~~ 

Soil Ba<kfili~ ~ Screen Diameter 

Screen Slot Size -~ ~ 
Bonom of Boring ~ ~ 
Bottom of Screen lil~ ~ 
Top of Screen 

Bentonite Pellets~ 
~ ~ Top of Sand 

_l§:i~ ~ Top of Bentonite Pellet Sand Pad: ~ · ~ Top of Bentonite Powder ~ ·- ~ 20.4' Top of Concrete ~ ~ Top of Soil Backfill ~ ~ Top of Well Riser Pipe ~ ~ Top of.M.H. Cover ~ ~ -Initial Water Depth ~ - ~ ---Completion of Water Depth ~ - ~ 24 Hour Water Depth ~ ~JQ.£ 48 Hour Water Depth ~ ~ 31.5' Hour Water Depth ~ 
Remark$: 

A-10 
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p • 1 1 ,- 1 .:S U L - 2 :5 - 9 0 W E D :.,-.... ; 1 2 .B 0 .w S E R' M 0 R M • ,.. ~ A V "t: 0. ~ I . --------....., 
' j 
I LOG OF WELL NO. GW·l 

I 
ft 

S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO 

I_ J 

(i 46826 
I . 
j J 5·8-90 

Job Number 

Date Installed 

I 1 TA Technician 
I '---~--~------------------~ 
LL----~·+-s_u_n_a __ c_e __ E_Ie_va_t_io_n __________ ~ 
j ! PVC Riser Pipe Material 
\-

I PVC Screen Material 
r ~------+-------------------~ 
~J 2" Screen Diameter 

' 0.010" Screen Slot Size 
[::----+-------------~ 
, J 33.0' Bottom of Boring . 

Ben seal 
2.5' 

Soil Backfill 

n 32.0' Bottom of Screen 1M.: 
L )--+-----------------~ Bentonite Pellets 

22.0' Top of Screen 

f l 19.8' -
L...! 

Top of Sand 

18.0' Top of Bentonite Pellet 

!I 1.0' Top of Bentonite Powder 

0.0' Top of Concrete 
ll:------~----------------------~ 
:_ J · 2.5' Top of Soil Backfill 

r l 0.4' 
) j 

' 1 0.0' 

Top of Well Riser Pipe 

Top of M.H. Cover 

i- ; 26.7' lnitiaJ Water Depth 
•· :------+---------------------1 

Completion of Water Depth 
f ~·---+--------------------1 
~ ) 24 Hour Water Depth 

27.4' 

t-.-, 48 Hour Water Depth 
-----+------------...-------~ 

Hour Water Depth 

fl 
I )---------+-----------------------~ 

I I 

I 

Remar1<s: 

33.0' 

·=·-__ ....._ ____________ __,_ ____________________ ---' 

. A-ll · 
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WELL CONSTRUCTION LOGS 
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K"' .................... _;1111 ........ --.. ;.IL.. ____ _ 

IUH .. 1 IIJIIIR ~l ..... .,,.,., 

.. uu_, .....,_...., 1 u•-"-a •"• a. aw. 

..... .,.. •. _. ........ '------­
'•UU•~ ......... t' 
~· ........ ··-• .,. ........ JLlA!...._ .. .II •' 

ac.-• M_.....I..Jl..L..I.I..JII.I __ .._ ___ _ 

......... ......n:c.._ _____ _ 

....... -a•= ............. 
~·u•n .. .-

·~~~~~·l•...D..LII...M . .)« • ft. 

.......... .._ ... 1. r:...··,....,.=•s-

.......................... , .. 
............ u ....... 01" 

.....,_.!!1'-'uo._ ........ ..._. ----­
••••n•l•J.L..I......D..M...J,l....L.IL. .... , ........ 
.. ._.r l•a t __..I.&U1....IIca.t ................ ............... ........ 
~-·· , •• D .. M I "= 

.......... ....._._...... ,, ,, ,. age 

GROUNDWATER MONITORING. 
WELL COMPLOION DIAGRAM 

TEST BORIHC 8-3 

SHE[( I of 1 DATE 10/t/8~ 

LOCA110H Dfyd- Aood 

PRCUECT 447-2471 

Hu~R/KECK 
ED_001207_00000832 
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~J_::U~L=---...:2:-;S:::o...--..,;'9_,0;::;;.,_...:;W;:..,;E;;..:;::D_;. ~~ : 0 7 B 0 W S E R .1"1 0 R N • 

C. --
I LOG OF WELL NO. SG-1 

[· 
I 

l-! 
S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO 

'-j ·46826 Job Number 
'L t~----,--+----------------~ 

5-9-90 Date Installed 

l-l TA 
LJ 

Technician 

Surface Elevation 

( l PVC Riser Pipe Material 
L.--------+-------------------~ 

[ IJ~ P2~~ Screen Material 

Screen Diameter 

0.010" Screen Slot Size 

[Jl--+--------~ 21.5' Bottom of Boring 

[ 
j

l__2_o_.o_· Bottom of Screen 
1--------------i Bentonite Pellets 

1 10.0' Top of Screen 

{ J Top of Sand 
I --4~.-0.-~-To_p_of_B_e_n-to-n-it_e_P_e_ll_et-----~ 
fj' L Top of Bentonite Powder 1.0' 

' o.o· Top of Concrete 

C- 2.0' Top of Soil Backfill 

Q __ o_.4_' __ +-T_o_p_o_f_W_e_n_R_i_se_r_P_ip_e ________ ~ 
0.0' Top of M.H. Cover 

(l 
14.0' ! I Initial Water Depth 

None ,._, Completion of Water Depth 

! I 24 Hour Water Depth 

n 48 Hour Water Depth 

LJ Hour Water Depth 

) ,:.o· Top of Pea Gravel Remarks: 

B-5 

21.5' 

~· 

ED_001207_00000832 



0 

n u 

[J 

o, 
0 
0 
0 

~:p_ 1_~ : e a B o w s E R M .o.R H .. : , _n_-=-_v_T_.~ a_ .... ___ e __ ..,_ ... _ __, 

Boring Location: 

Surface Elevation: 

. Log or Boring No. SG A1:.. 

S.C.S. ENGINEERS, DRYDE.'It.J ROAD, DAYTON, OHIO 

As shown on boring location plan Date Stat1ed: 

Date Completed: 

Sample 11 Sample Blows 
Per&· 

5-9-90 
5-9-90 

"N• Blowstrt. . 

Or Core Flee. Stratum: Description of Material & Type Oepth 
---~------~-------------------+--~--r---~---r-------.-r-~-----; 

s· -

10' 

0.0' (FilD Asphalt 
0.5' CFill) Brown sand and gravel trace of 

cobble - moist 

6.0' 

15.8" 

{Fill) Black Cinder and foundry 
· ·sand, trace of cobbles • moist 

(Becomes very loose at 14.0') 

lA 8.~10.0 8-9-17-6 23 

JA 13.Q-15.0 3 

0 = 
crras;e of water and glass at 14.0') 
(Original) Medium dense brown 
sand, some gravel, some silt, trace of 
clay, trace of cobbles • moist 

20' -0 
o= 

30' 
f l -

Bottom of Boring at 20.0' 

Hollow Stem Auger 

Technician: TA/SA 

I 
Job No. 46826 

L 

f l 
) I 

~~ 

4A lS.Q-20.0 21-17·13-8 21 

Water Observations 

Initial Oepth: 14.0' light 

Completion Depth: 15.5' 

Oeptl'l After. hrs. 

B-6 

Type Sampler 

0 A. Spflt·Spoon 

oe. 
0 C. Shelby Tube 

oo. 

ED_001207_00000832 



JUL-25-90 

0 
WED BOWSER 

',-----------
P e,.:,_ r:"1 0 R.N •.. , D t=1_2' T 0 H 

Log of Boring No. GW-1 
S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OffiO 

01---------------------:-------t Boring Location: As shown on boring location plan Dare Stanad: 5-7-90 U ~-&_n_a_ce_~e~_v_a_•~_n_: __________ ~--------~----~--D-at_e_eo_m_Tpr_et_~_= ___ ~_7r·9_o ______ ~ 

0 Stratum: 

-L] -
-

0 -;. 
-

0 = 
-

0 tO' -

I 0 = 
-15' -0 

0--
O 2o· 

-

C= 
-

c~ 
-

c= -
30' 

0.0' 
o.s· 
2.0' 

14.0' 

16.5' 

Description of Material 

<Fill) Asphalt 
(Fill) Brown sand and gravet trace 
of cobbles - moist 
(Fill) Foundry sand, some cobbles, 
trace of cinders, trace of gravel­
moist 

(Original) Medium stiff dark brown 
silt, some clay, trace of sand, trace of 
gravel- moist 
Very d~se brown sand and gravel, 
some cobbles, trace of silt- moist 

(Becomes medium dense at 23.5') 

(Becomes wet at 25.5') 

(Becomes dense at 27.5') 

Bottom of Boring at 31.0' 

~ample I 
& Type 

lA 

2A 

3A 

4A 

SA 

6A 

7A 

SA 

9A 

lOA 

Sample 
Depth 

0.5-2.5 

2.5. 4.5 

4.5-6.5 

6.5-8.5 

8.5 ·10.5 

10.5--12.5 

12.5-14.5 

Blcws 
Per s• 

4-5-7-9 

8-9-10..7 

2-3-5-5 

9-4-3-4 

4-5-4-6 

4-3-3-7 

7-5-4-4 

17.5-19.5 35-25-2>35 

22.5-24.5 44-21-11-9 

27-5-29.5 22-21-22-23 

~N· BlowS/ft. 
Or Core Rec. 

16 

17 

10 

7 

10 

10 

8 

60· 

20 

45 

c: -
1 Water Observations Type Sampler 

[t 
Method: Hollow Stem Auger f'Xl· A. Split-Spoon 

Initial Depth: 25.5' ~ 
Technician: T A/SA 0 l Completion Depth: 26.1' B. · 

,_.., Job No. 46826 D Ll Depth After; hrs. 0 ~: . Shelby Tube. 

r.~,------------------------------~------------------------~~==-------------~ ~ B-7 I ), 
\-

l ________ _ 
ED_001207_00000832 



J U L - 2 :5 - 9 a W E D 1 4 : 1 a B 0 W S E R ~ 0 R N_.~ D ~ ,J:.Y..JI..JO~HL....--....jF~·..,;c:>~-.....~"'~:.....---
l] r--.-----------------, ;----------------------Log of Boring No. GW-l -· 

S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO (1 

~ ~-------------------------------------------------------------------~ Borfng Location: As shown on boring location plan Date Started; 5--8-90 n Surface Elevation: Date Completed: 5·8·90 u~~------------------~------~--~--~~ 
Sample 1 Sample Blows ·N· BlowS/ft. Lj ~S_t_ra_tu_m_:-+ _____ oe_~_r~lp_u_on_o_f_M_a_te_~_I __________ ~&~Ty~~~~-D_e~p-th __ +-_P_e_r_&_· __ ~O_r_Co~re_R_~~ 

0.0' -
r 1 0.2' !j-
LJ 2.o· 

[] 5· -
0 = 

-

0 tO' 

0 = 
U lS' 

6.0' 
7.5' 
8.5' 

16.0' 0 - 17.5' 

0 _20' 

) 25' 
L 

) 
I -
l--

(- il 30' 
I I ,_ 

(Fill) Asphalt 
(Fill)Brown sand and gravel, some 
silt· moist 
(Fill) Medium dense brown sand 
and gravel, trace of silt, trace of 
cobbles • moist · 

(Fill) Black dnders and foundry 
sand· moist 
(Fill)· Medium stiff brown·silt and 
clay, trace of gravel • moist 
(Fill} Black cinders .and foundry 
sand· moist 

(Original) Dark brown silt, some 
sand. some day - moist 
Medium derue brown sand and 
gravel, trace of silt, trace of cobbles • 
moist 

(Becomes very dense at 23.5'} 

(Becomes wet at 25.8') 

Bottom of Boring at 3LS' 

lA 

2A 

3A 

4A 

SA 

6A 

7A 

SA 

9A 

lOA 

0.5. 2.5 

2.5-4.5 26-21·19-16 35 

4.5. 6.5 9 -1J.14-10 24 

6.5-8.5 6·4-4-S 9 

8.5 ·10.5 4. 5. 5. 6 10 

10.5-12.5 

12.5-14.5 9 

17.5-19.5 12·14·1.5-12 27 

22.5-24.0 22-2,3.110 100+ 

27.5-29.5 2.5--*35-42 77 

Water Observations I 
I 
I 

Method: Hollow Stem Auger 

Technician: TA/SA 
Initial Depth: 25.8' 

Completion Oeptl'l: 25.3' 

Type Sampler 

0 A. Split-Spoon 

oa. I ,... 

f ) 

'- ' . 
I 

Depth Arter: 
Jot:l No. 46826 

hrs. 0 c. Shelby Tube 

oo. 
r t B-8 

j 

ED_001207_00000832 



0 
JUL-2=i-'90 WED 1 4 : 1 1 B 0 W S E R .• 1"\.0 R t-:1. • .,. D ~_y J 0 N_. ----""p__._. _.t_,e..._ __ _ 

Log of Borfng No. GW·3 
S.C.S. ENGTI\l"EERS, DRYDEN ROAD, DAYTON~ OHIO 

U~----------------------------------------~ Boring Location: As shown on boring location plan Oale S1arted: 5·8·90 
D~_s_u_~_a_~~EI_ev_~_~_n_: ______________________ ~----~--D-al_e_eo __ m~pl_et_~_: ______ ~_~~9_o ______ _, 

Sample II Sample Blows •N• BlowS/ft. 
[J~s_t_ra_tu_m_:~ _____ o_e~ __ ip~t-~_n_of_M_a_te_n_ai __________ +-_&_T_y~--~--o~ep_th--~ __ P_er_s_· __ +-~--co_r_e_R_~~-

0.0' 

0 --

r__, - 6.5' 
LJ_ 

[ lO' -
c= 

-

[! 15· 
1-

[j- 18.0' ,-
[! 20' ,_ 
[I= 
1-
-~ 25' 

l ~--_, ,-_ 
r-
j-

j-30' 
r-1-
t= ' ' I Methcd: 
' I I I 
\ J Tecl'lnlclan: 

I 
Job No. r" I 

( 

f 
i ~ 

I 
'---

(Fill) Dense brown sand and gravel, 
some cobbles. trace of silt • moist 
(Becomes very dense at 2.0') 

{Fill) Cinders and foundry sand, -
moist 
(Trace of glass at 8.5') 

(T:ace of water at 10.0') 

(Trace of water at 13.0') 
(Trace of metal and glass at 14.0') 

(Original) Dense brown sand and 
gravel, trace of silt, trace of cobbles· 
moist 

(Becomes wet at 26.7') 

Bottom of Boring at 33.0' 

1A 

2A 

3A 

4A 

SA 

6A 

7A 

SA 

9A 

lOA 

llA 

12A 

0.0. 2.0 7-11-13-20 33 

2.0 • 4.0 24-32-37-21 58 

4.0. 5.9 16--16-90-
70/4" 100+ 

12 

8.0 -10.0 8-3 ·1 -2 3 

6 

12.Q-14.0 3·2·2-2 4 

14_0·16.0 6. 6. 8-9 17 

16.0-18.0 12-16-16-16 32 

18.0..20.0 21-33-26-18 

23.0.25.0 14-14-16-16 32 

28-D-30.0 1~28-21-16 37 

Water Observations Type Sampler 

[K) A. Split-Spoon 
Hollow Stem Auger 

TA/SA 

46826 

Initial Depth: 26.7 

Completion Depth: 27.4' 

Depth After: hrs. 

B-9 

oa. 
0 C. Shelby Tube 

oo. 

ED_001207_00000832 
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APPENDIX C 

ANALYTICAL DATA AND CHAIN OF CUSTODY RECORD 

C-1 LU 
~--------------~--~----------------------------------------------~E~D~_0~01~20~7~_0~00~00~832 



J i 
\ . 

[l 

c 
0 
Jl 

0 
n .._ 

I 

t ! 

,---, 

: \ 

"' I I 
LJ 

CHAIN OF CUSToo: __.,~ECORD 

PERSOIINEl SIT£ !HrORHATION 

Job H41!1e •..> e sf L 

Job jjumber o ... - ' <.:> a ~ s-

Field Crft' Super.,isor- .J.- ~1">.--- o- ;c,, f! 

Field Ccmpany .s. c:.., f- ... ., , , ~., 
5 

Pr-oj!!c;t Geolog1st/[ngineer- J . ...,...-. ~ -1- ..... -- P.O. Humber---------------

Oate Time 

Analysis. laboratory should complete "sample cond. upon receipt• section below, 
sign, and return copy to Shipper 

SUII)le Sa!Bple No. of Site Date Analys h Sample Cond. 
~ ...!:tet... Cont. I dent tf1cat ion Sampled Reguested UJ!on Jlece 1et 

I • ~/r=._(''lc ·"'<J..) 1 ~ l'ft'• ·• .. ".f.s: • · ·.; 'IJ.Iff I TPr{ 1 a r~.r..,... 
j 

A IOU "Z. r_ ± J 

± i ,.,. • .1 • to ( . 'j ..y' s• z 
"' A-f...,.:!. -:!!.. :-~~- ~""'·'' 3 

C ~~rks: -----------------------------------------------) . ~---=-----_-_-_-_-_-_ -~____,· 
C-2 
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u 
rl 
\j 

0 

0 
0 
0 
0 
0 
0 

rJ 

(. 

~ I 
j 

f 1 
Ll 

CHAIN OF CUSTOD,~~ .-·~ECORD. / 

·SCI ......................................................... ~~~· LMOAA'Ia.Y 

PERSONNEL 

S&IIP1er (Stgnature)LJ..J\ a 0 ·~ 
Phone /6 C) 6 ') ~ CJ. 1 - S ~ !:.: 3 

rh:ld Crew Supervisor J, ..- o · 6 ,..,....., ...., 

n~ld COIIPony ';;, t... S. c ....,3;:, a k "-,. , 

Pr'oject Geologist/Engineer ..J,......... Sf-.- -. 

SITE IHrORMATION 

Job Name .o P y L 

Job Number 0 ..._- :::;. Q Sri a L 
Sample Locl!lt1on /Y?,.,,,.fe,. -~ w" Us 

p..., s. ~~ 

P.O. NLimber ---------------

Received by (Signature) Dote Time 

Received by (Signature) Date Ttme 

Analysis. laboratory should complete •sample cond. upon receipt• section below. 
sign. and return copy to Shipper 

Suple Somple Ho. of Site Date Analysts Sample Cond • 

~ ...I.:!mL Cont. Ident1HcaUon Sa11pled Reguested Ueon Recetpt 

-'-
,.,.,,._·~ ,. .. ,.. ..... \ 

~10 ~ ~al-!f"' .. ~ ~(l II' J!:.T~.t ~Zq.o 

+-
;w ..... Su-r :..., t ~.uz. T .......... s.-c, a? ... 

) 

Mo.v) 
..,..,'U .... · •• ,. · .. , T .AJ•£l.'"'~ 

ED_001207_00000832 



~ l ........ " 
U CHAIN OF CUSTOD':_~.-AECORD 

[J 

0 

0 
[1 

0 
0 
0 
0 
0 

~ l 
( I 
--' 

I 
I I 
t j 

! l 
l _. 

PERSONNEL 

Ftrld Crew Supervisor ~i _.. 0 '-1>,..:, .)...-, 

Fteld C~any c., c. S f.., ~ . .., J.. .... C;::., 
~ 

SIT£ IHFORHATIOH 

Job Name /) Py L 

Job Number o S" '1 o u 0 <L I o o 

Sample locatIon C..!" ~ .«, .,..( t:l.• ..._-t ..._ t c.. , * ( Cs. 

a..., .S.. f-R 

Project Geolog1st/£ng1neer ..:,,__ s.fe- "'"......, P.O. Nu111ber ---------------

Relinquished bJ (Signature) Received by (Signature) Date Time 

Suple 
Nulllber 

(';.LVf- A 

~1-£!:, 

G.-.~ t.-~ 

Gcut.·f3. 

c,....,_, "\-.-If 

C.:.~6 

(;,i.o 1 ~- 1).,_ f 

"f(~ <.oU ~. IJJ~ --, 
..p6 "'-~\-/~.a 
--I 

;"W.....=s.L.1..,; ...... ~ 

Analysts laboratory should complete •sample cond. upon receipt• section below, 
sign, and return copy to Shipper 

Sa~~ple No. of Stte 
....!.n!!... C:ont. ldentlficatlon 

~c --v,~t 
.:sr 

J. 
(,. a. [' .d :?.. 

~ 
Ui.J1111 

.. !, 

Jd 

+ L4..J C. I I ~,.: t 

T t.v J. I I 
,.:- 't. 

I T &.o4oJI .Itt' 
J • • .3 

=J ! 

I 

' ~ u.J.O.I(""'(. ____lc_ ~E::Z 

Date 
Sampled 

\ 
\ 

I 
I 

~ 

Analysis 
Requested 

~!<:~ l.O 
s .,-,:.:-' h.-z i 

7Prl '1 t ~./ 

.Ct.iJf ~O~(l 

re...: !'tiC\ I I 

t;, rc-- v "no ;.u 

-r.e. ,../ ~~~.! 

Santp le Cond. 
Upon Receipt 

c ''""':~:::·{ -::,~~~!<.:!:;·:::' I "+ ,., 

C-4 

) 
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o-CHAIN OF ·cUSTODY ~ECORD 

;) .... 

n 
! 1 ........ 

'l 
) I 
--

0 
0 

·o 
lo 
0 
0 
0· 
~] 
n 
I I 

........................................................... ~ 

P£RSOtiMEL SITE INFORMATION 

Job Name ..Q e orf /_ 

Job Humber !>- '9. 0 Q Q <.,- • t2 ~ 

rteld C~ Supervisor _j •......, Q '6 r- • ....,. -.. 

Sample Locat~on ~ ~ . ./. 9 c .
3 

w a,. 1 l7> 

&J .... !:. ! .f.J, 

FteldCc.peny S,c..'!t £...,
3

,..,,...._,..4 

Project Geo logist/Enqtneer ...l· .......... s +-. - -. P.O. Number--------------

Date 

Analysis laboratory should complete •sample cond. upon receipt• section below. 
sign. and return copy to Shipper 

SuPle Seii!Pie No. of SHe Date Anelys ts S4111D 1 e Cond. 
M~r .1m... Cont. !dent 1f 1cet 1on Sampled R:eguested U110ri Aece '"t 

6 ....... -ct. ........... _ ..... ,.. 

<;"~ 
,G. Te- .... ~o:.c 

6'E..J:..t{ ~ _£_ IAJ\.11 #l 'TP~ 

6w...l.:..::r ./, _L 

(.~~= 
c;,.~~~d --f~r 

.~~ W.t(l "''2. 

6·.1.)~-.:s ~ ± 6•~··-d _u.r 
Gu..J '1.,-c; UU/.1 .,; .. ., 
Gw l -.:r " 

I 

Alo t .-......._ \ :-r< ,.,...., .g 

C-5 

) 
ED_001207_00000832 
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CARDINAL LABORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETI=:OLEUM • SOIL • INDUSTRIAL PROCESS • HAZARDOUS & TOXIC WASTES 

I"'AY 23, 1990 

~R. JAMES O'BRIEN 
SCS ENGINEERS 
211 GRANDVIEW DRIVE, SUITE 206 
FT. MITCHELL, KY 41017 

CARDINAL PROJECT 1.0.: 90578/4 
DATE RECEIVED: 5-11-90 
COLLECT I ON METHOD: GRAB · · 
:"lATRIX: WATER 

~ROJECT .NAME: D P & L 
PRdJECT NUMBER: 59005.00 
~URCHASE ORDER NUMBER: VERBAL 
SAMPLE I.D.: GW-1 
DATE SAMPLED: s~t0-90 TIME: -
COLLECTED BY: J.A.O. 

PARAMETERS STANDARD METHOD 

TOTAL PETROLEUM SW-846-9071 
HYDROCARBONS 418.1 600/4.79.020 

BENZENE SW-846-8020 
TOLUENE SW-846-8020 
ETHYL BENZENE SW,-846-8020 
XYLENE SW-846-8020 

~ c;:.~·:· ·. // f) !} / . 
'--)1lt;.;_·~~7f4 ~~ 

ANTOINETTE C. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

RESULTS 

1820 mg/L 
554 ug/L 
34 ug/L 

780 w;/L 
19200 uc;/L 

618 BUTTERMILK ROAD • 
C-6 

COVINGTON, KENTUCKY 41017 • 

ANALYST 

SGS 5/16 
MLM 5/23 
MLM 5/23 · 
MLM 5/23 
MLM 5/23 

AREA CODE (606) 341-9989 

ED_001207_00000832 
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CARDINAL LABORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETROLEUM • SOIL • INOUSTRIAL PROCESS • HAZARDOUS & TOXIC WASTES 

":AY 23, 1990 

~R. JAMES O'BRIEN 
5CS ENGINEERS 
211 GRANDVIEW DRIVE, SUITE 206 
FT. MITCHELL, KY 41017 

:AROINAL PROJECT I.O.: 90578/4 
DATE RECEIVED: 5-lt-90 
:OLLECTlON METHOD: GRAS .. 
~ATRIX: WATER 

?ROJECT NAME: 0 P & L 
PROJECT NUMBER: 59005.00 
PURCHASE ORDER NUMBER: VERBAL 
SAMPLE I .0.: GW-2 
DATE SAMPLED: 5-10-90 TIME: -
COLLECTED BY: J.A.O. 

PARAMETERS 

TOTAL PETROLEUM 
HYDROCARBONS 

BENZENE 
TOLUENE 
ETHYL BENZENE 
XYLENE 

STANDARD METHOD 

SI.J-846-9071 
418.1 600/4.79.020 

SW-846-8020 
SW-846-8020 
SW-846-8020 
SW-846-8020 

(_~9f[~Jk 
ANTOINETTE C. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L .· MILLER 

618 BUTTERMILK ROAD • 
C-7 

COVINGTON, KENTUCKY 41017 

RESULTS 

6 mg/L 
( 2 ug/L 
( 2 ug/l 
( 2 ug/L 
( 2 ug/L 

• 

ANALYST 

SGS 5/16 
MLM S/23 
MLM 5/23 
MLM S/23 
MLM 5/23 

AREA CODE (606) 341-9989 

ED_001207_00000832 
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CARDINAL LABORATORIES . . 

ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETROLEUM • SOIL • INDUSTRlAL.PAOCESS • HAZARDOUS & TOXIC WASTES 

MAY 23, 1990 

HR. JAMES O'BRIEN 
SCS ENGINEERS 
211 GRANDVIEW DRIVE, SUITE 206 
FT. MITCHELL, KY 41017 

CARDINAL PROJECT I.O.: 90578/4 
DATE RECEIVED: 5-11-90 
COLLECTION METHOD: GRAB 
MATRIX: t.JATER 

PROJECT NAME: D P & L 
PROJECT NUMBER: 59005.00 
PURCHASE ORDER NUMBER:. VERBAL 
SAMPLE I . D. : GW-3 
DATE SAMPLED: 5-10-90 TIME: -
COLLECTED BY: J.A.O. 

PARAMETERS 

TOTAL PETROLEUM 
HYDROCARBONS 

BENZENE 
TOLUENE 
ETHYL BENZENE 
XYLENE 

STANDARD METHOD 

SW-846-9071 
418.1 600/4.79.020 

SW-846-8020 
SW-846-8020 
SW-846-8020 
SW-846-8020 

CT/:£211 ojl.Lc 
ANTOINETTE C . ~MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
~ICHELE L. MILLER 

RESULTS 

< 1 mg/L 
< 2 ug/L 
< 2 ug/L 
< 2 ug/L 
< 2 ug/L 

618 BUTTERMILK ROAD • 
C-8 

COVINGTON, KENTUCKY 41017 • 

ANALYST 

SGS 5/16 
MLM 5/23 
MLM 5/23 
MLM 5/23 
MLM 5/23 

AREA CODE (606) 341~9989 

ED_001207_00000832 
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·C-· CARDINAL LABORATORIES 
+ ' c~- ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETROLEUM • SOIL • INDUSTRIAL: PROCESS • HAZARDOUS & TOXIC WASTES 

'":AY 2, 1990 

.. R. JAMES STAMM 
5CS ENGINEERS 
211 GRANDVIEW DRIVE, STE 206 
=T. MITCHELL, KY 41017 

:ARDINAL PROJECT I .D.: 90320/3 
~ATE RECEIVED: 4-19-90 
:OLLECTION METHOD: GRAB · · 
!"lATRIX: WATER 

~ROJECT NAME: 0 P & L 
~ROJECT NUMBER: 0590005 
~URCHASE ORDER NUMBER: VERBAL J.S. 
SAMPLE I .D.: MW-1 
JATE SAMPLED: 4-18-90 TIME: -
COLLECTED ~Y: J.D. 

;JARAMETERS STANDARD METHOD 

TOTAL PETROLEUM SW-846-9071 
HYDROCARBONS 418.1 600/4.79.020 

3ENZENE· SW-846-8020 
TOLUENE SW-846-8020 
::THYL BENZENE SW-846-8020 
XYLENE SW-846-8020 

/- -- . / ... '- -~~ /- ~ ~~· E . - ~-{1-t~·(jY ·t t4 
ANTOINET E C. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

RESULTS 

45.2 mg/L 
{ 5 ug/L 
< 5 ug/L 

4040 ug/L 
19200 ug/L 

618 BUTTERMILK ROAD • 
C-9 

COVINGTON, KENTUCKY 41017 • 

ANALYST 

ACM 4/27 
MLM 5/02 
MLM 5/02 
MLM 5/02 
MLM 5/02 

-
AREA CODE (606) 341-9989 

ED_001207_00000832 
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CARDINAL LABORATORIES . . 

ANALYTICAL· SERVICES & CONSULTANTS 

WA TEA • PETROLEUM o SOIL • INDUSTRIAL" PROCESS • HAZARDOUS & TOXIC WASTES 

~AY 2, 1990 

"1R. JAMES STAMM 
SCS ENGINEERS 
211 GRANDVIEW DRIVE, STE 206 
;T, MITCHELL, KY 41017 

CARDINAL PROJECT 1.0.: 90320/3 
DATE RECEIVED: 4-19-90 
COLLECTION METHOD: GRAB·­
MATRIX: WATER 

?ROJECT NAME: D P & L 
PROJECT NUMBER: 0590005 
?URCHASE ORDER NUMBER: VERBAL J.S. 
SAMPLE I.D.: MW-2 
DATE SAMPLED: 4-18-90 TIME: -
COLLECTED BY: J.O. 

::lARAMETERS SIANDARD METHOD RESULTS 

TOTAL PETROLEUM SW-846-9071 
HYDROCARBONS 418.1 600/4.79.020 

BENZENE SW-846-8020 
TOLUENE SW-846-8020 
ETHYL BENZENE SW-846-8020 
XYLENE SW-846-8020 

:_$-ti-,~v:t 1[/:,t/<-L</; 
ANTOINETTE C. MARSHALL 
ANALYTICAL LABORATORIES' OIVI~ION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

57.5 
( 5 

5 
5 

( 5 

618 BUTTERMILK ROAD • 

C-10 

COVINGTON, KENTUCKY 41017 

mg/L 
ug/L 
ug/L 
ug/L 
ug/L 

• 

ANALYST · 

ACM 4/27 
MLM 5/02 
MLM 5/02 
MLM 5/02 
MLM 5/02 

AREA CODE (606) 341-9989 

ED_001207_00000832 
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-_-c CARDINAL LABORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WATER • F'ETROLEUM • SOIL • INDUSTRIAL- PROCESS . • HAZARDOUS & TOXIC WASTES 

~ . .:.y 21 1990 

"'= JAMES STAMM 
~:s ENGINEERS 
::1 GRANDVIEW DRIVE, STE 206 

MITCHELL, KY 41017 

C~RDINAL PROJECT 1.0.: 90320/3 
C~TE RECEIVED: 4-19-90 
-:JLLECTION METHOD: GRAB · · 
~~TRIX: WATER 

=~OJECT NAME: 0 P & L 
~~OJECT NUMBER: 0590005 
~JRCHASE ORDER NUMBERf VERBAL J.S. 
3AMPLE I .0. : MW-3 
:~TE SAMPLED: 4-18-90 TIME: -
:GLLECTED BY: J.D. 

=~RAMETERS STANDARD METHOD 

':"QTAL PETROLEUM SW-846-9071 
HYDROCARBONS 418.1 600/4.79.020 

3ENZENE SW-846-8020 
-JLUENE SW-846-8020 
~THYL BENZENE SW-846-8020 
;..YLENE SW-846-8020 

RESULTS ANALYST 

1 mg/L ACM 4/27 
( 5 ug/L MLM 5/02 

5 ug/L MLM 5/02 
5 ug/L MLM 5/02 

( 5 ug/L MLM 5/02 

(l 
I 

'- J 

! 
c;/u~t?j:tL-~} 

I I 

l~ 

~~ 

' t LJ 

Q 

~NTOINETTE C. MARSHALL 
~NALYTICAL LABORATORIES' DIVISION 

~c: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

618 BUTTERMILK ROAD • 

C-11 

COVINGTON, KENTUCKY 41017 • AREA CODE (606) 341·9989 

ED_001207_00000832 



'l I I _) 

r 
) I 

l-.J 

f I 
LJ 

f' I 

~ 
' I 

IJ 
0 
0 

' 

CARDINAL LABORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETROLEUM • SOIL • INOUSTRIAL'PROCESS • HAZARDOUS & TOXIC WASTES 

MAY 22 , 1990 

MR. JAMES STAMM 
SCS ENGINEERS 
211 GRANDVIEW DRIVE, SUITE 206 
FT. MITCHELL, KY 41017 

CARDINAL PROJECT l.D.: 90369/6 
DATE RECEIVED: 5-10-90 
COLLECTION METHOD: GRAB"­
MATRIX: SOIL 

PROJECT NAME: 0 P & L 
PROJECT NUMBER: 590005.00 
PURCHASE ORDER NUMBER: VERBAL 
SAMPLE ·r.o:: GW 1-H 
DATE SAMPLED: 5-07-90 TIME: -
COLLECTED BY: J.O. 

PARAMETERS STANDARD METHOD 

TOTAL PETROLEUM SW-846-9071 
HYDROCARBONS 418.1 600/4.79.020 

BENZENE SW-846-8020 
TOLUENE SW-846-8020 
ETHYL BENZENE SW-846-8020 
XYLENE SW-846-8020 

~ 
ANTOINETTE C. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

· C-12 . 

618 BUTTERMILK ROAD • COVINGTON, KENTUCKY 41017 

RESULTS ANALYST 

80 mg/kg SGS S/11 
< 5 ug/kg MLM 5122 
< 5 u&;/kg MLM 5/22 
< 5 u&;/kg MLM 5/22 
< 5 u:;/kg MLM 5/22 

• AREA CODE (606) 341-9989 

ED_001207_00000832 



0 
0 
. fl 

i_..l 

,- I 
~ I u 

r' u 
0 
0 
0 

i \l 
I ~' 

ll 
. l 

CJ 

,_, 
1 ( 
0 

j -

CARDINAL LABORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETROLEUM o SOIL o INDUSTRIAL: PROCESS o HAZARDOUS & TOXIC WASTES 

MAY 22, 1990 

MR. JAMES STAMM 
SCS ENGINEERS 
211 GRANDVIEW DRIVE, SUITE 206 
FT. MITCHELL, KY 41017 

CARDINAL PROJECT I.D.: 90369/6 
DATE RECEIVED: 5-10-90 
COLLECTION METHOD: GRAB' 
MATRIX: SOIL 

PROJECT NAME: 0 P & L 
PROJECT NUMBER: 590005.00 
PURCHASE ORDER NUMBER: VERBAL 
SAMPLE I .0.: GW t-J 
DATE SAMPLED:·. 5-07-90 TIME: -
COLLECTED BY: J.D. 

PARAMETERS STANDARD METHOD 

TOTAL PETROLEUM SW-846-9071 

RESULTS ANALYST 

HYDROCARBONS 418.1 600/4.79.020 13100 mg/kg SGS 5/11 
BENZENE SW-846-8020 
TOLUENE SW-846-8020 
ETHYL BENZENE SW-846-8020 
XYLENE SW-846-8020 

~~~~ 
ANTOINETTE C. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

618 BUTTERMILK ROAD • 

C-13 

COVINGTON, KENTUCKY 41017 

< 5 ug/kg MLM 5/22 
< 5 ug/kg MLM 5/22 
206 ug/kg MLM 5/22 
309 ug/kg MLM 5/22 

• AREA COOE (606) 341-9989 

ED_001207_00000832 
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CARDIN.AL LABORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETROLEUM • SOIL • INDUSTRIAL PROCESS • HAZARDOUS & TOXIC WASTES 

MAY 22, 1990 

MR. JAMES STAMM 
SCS ENGINEERS 
211 GRANDVIEW DRIVE, SUITE 206 
FT. MITCHELL, KY 41017 

CARDINAL PROJECT 1.0.: 90369/6 
DATE RECEIVED: 5-10-90 
COLLECT I ON METHOD: GRAB"· 
MATRIX: SOIL 

PROJECT NAME: D P & L 
PROJECT NUMBER: 590005.00 
PURCHASE ORDER NUMBER: VERBAL 
SAMPLE I .D.: GW 2-F 
DATE SAMPLED: 5-08-90 TIME: -
COLLECTED BY: J.D. 

PARAMETERS 

TOTAL PETROLEUM 
HYDROCARBONS 

BENZENE 
TOLUENE 
ETHYL BENZENE 
XYLENE 

STANDARD METHOD 

SW-846-9071 
418.1 600/4.79.020 

SW-846-8020 
SW-846-B020 
SW-846-8020 
SW-846-8020 

( r I 

C);.k,.J#- fJ d-& 
ANTOINETTE C. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

618 BUTTERMILK ROAC • 

C-14 

COVINGTON, KENTUCKY 41017 

RESULTS ANALYST 

47 mg/kg SGS 5/11 
( 5 ug/kg MLM 5/22 
( 5 ug/kg MLM 5122 
( 5 ug/kg MLM 5/22 
( 5 ug/kg MLM 5/22 

• AREA ecce (GOG) 341·9989 

ED_001207_00000832 



; 1 
LJ 

i l l_j 

0 
f f u 

0 
0 

' t_J 

/ 
I 

CARDINAL LA~ORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETROLEUM • SOIL • INDUSTRIAL'PROCESS • HAZARDOUS & TOXIC WASTES 

MAY 22, 1990 

MR. JAMES STAMM 
SCS ENGINEERS 
211 GRANDVIEW DRIVE. SUITE 206 
FT. MITCHELL, KY 41017 

CARDINAL PROJECT I .0.: 90369/6 
DATE RECEIVED= 5-10-90 
COLLECTION METHOD: GRAB·· 
MATRJX: SOIL 

PROJECT NAME: 0 P & L 
PROJECT NUMBER: 590005.00 
PURCHASE ORDER NUMBER: VERBAL 
SAMPLE I.D.: GW 2-J 
DATE SAMPLED: 5-08-90 TIME: -
COLLECTED BY: J.O. 

PARAMETERS STANDARD METHOD 

TOTAL PETROLEUM SW-846-9071 
HYDROCARBONS 418.1 600/4.79.020 

BENZENE SW-846-8020 
TOLUENE SW-846-8020 
ETHYL BENZENE SW-846-8020 
XYLENE SW-846-8020 

r···-.(1 . 1 ~ ,I I ~ 
'-~!/-')!~ 

ANTOINETTE C .. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

618 BUTTERMILK ROAD • 
C-15 

COVINGTON, KENTUCKY 41017 

RESULTS ANALYST 

202 mg(kg SGS 5/11 
< 5 ug/kg MLM 5122 
< 5 ug/kg MLM 5/22 
( 5 ug/kg MLM 5/22 
( 5 ug/kg MLM 5/22 

• AREA CODE (606) 341·9989 

ED_001207_00000832 
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CARDINAL LABORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WATER • PETROLEUM • SOIL • INDUSTRIAL PROCESS • HAZARDOUS & TOXIC WASTES 

MAY 22, 1990 

MR. JAMES STAMM 
SCS ENG[NEERS 
211 GRANDVIEW DRIVE, SUITE 206 
FT. MITCHELL, KY 41017 

CARDINAL PROJECT 1.0.: 90369/6 
DATE RECEIVED: 5-10-90 
COLLECTION METHOD: GRAB .. 
MATRIX: SOIL . 

PROJECT NAME: 0 P & L 
PROJECT NUMBER: 590005.00 
PURCHASE ORDER NUMBER: VERBAL 
SAMPLt: I .0.: GW 3-G 
DATE SAMPLED: 5-08-90 TIME: -
COLLECTED BY: J.O. 

PARAMETERS STANDARD METHOD 

TOTAL PETROLEUM SW-846-9071 

RESULTS ANALYST 

HYDROCARBONS 41B.l 600/4.79.020 10500 mg/kg SGS 5/11 
BENZENE SW-846-8020 
TOLUENE SW-846-8020 
ETHYL BENZENE SW-846-8020 
XYLENE SW-846-8020 

-c;: /_ f I~ 
L;;~/J-~ 

ANTOINETTE C. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

618 BUTTERMILK ROAD • 

C-16 

COVINGTON, KENTUCKY 41017 

< 5 ug/kg MLM 5/22 
< 5 ug/kg MLM 5/22 

5 ug/kg MLM 5/22 
5 ug/kg MLM 5/22 

• AREA CODE· (606) 341-9989 

ED_001207_00000832 
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CARDINAL LABORATORIES 
ANALYTICAL SERVICES & CONSULTANTS 

WA TEA • PETROLEUM • SOIL • INDUSTRIAL PROCESS • HAZARDOUS & TOXIC WASTES 

H~Y 22, 1990 

MR. JAMES STAMM 
SCS ENGINEERS 
211 GRANDVIEW DRIVE,· SUITE 206 
FT. MITCHELL, KY 41017 

CARDINAL PROJECT 1.0.: 90369/6 
DATE RECEIVED: ~-10-90 
COLLECTION METHOD:·GRAB· 
MATRIX: SOIL 

PROJECT NAME: 0 P & L 
PROJECT NUMBER: 590005.00 
PURCHASE ORDER NUMBER: VERBAL 
SAMPLE LD.: GW 3-J 
DATE SAMPLED: 5-08-90 TIME: -
COLLECTED BY: J.O. 

PARAMETERS 

TOTAL PETROLEUM 
HYDROCARBONS 

BENZENE 
TOLUENE 
ETHYL BENZENE 
XYLENE 

STANDARD METHOD 

SW-846-9071 
418.1 600/4.79.020 

SW-846-8020 
SW-846-8020 
SW-846-8020 
SW-846-8020 

.. I . ,/ 

.~-dc-()1~ 
ANTOINETTE C. MARSHALL 
ANALYTICAL LABORATORIES' DIVISION 

cc: DOMINIC E. RUSCHMAN 
MICHELE L. MILLER 

618 BUTTERMILK ROAD • 
C-17 

COVINGTON, KENTUCKY 41017 

RESULTS 

20 mg/kg 
< 5 ug/kg 
< 5 ug/kg 
< s· ug/kg 
< 5 ug/kg 

ANALYST 

SGS 5/11 
MLM 5/22 
MLM 5/22 
MLM 5/22 
MLM 5/22 

• AREA COCE (606) 341-9989 

ED_001207_00000832 
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Slug Test Data, H~raullc Conductivity, and Transmissivity at Dayton Power and light, Dayton, Ohio 

Depth to Depth to Top of Bottom 

Q\1 from \ltll GW from lcr11n of Scrtin Dtpth Dtpth 

Top of Protector CrCU1d from grd. from grd. to tl!p. to 

Well Prot. Height surface Surface surface L rw- Bedrock Bedrock 0 H rc yO 

llell (ft) (ft) (ft) (ft) (ft) ( ft) (ft) L/rw A a (ft) (ft) (#t) (ft) ln CRe/rw) un eft) 

MU· 1 24.50 ·0.59 25.09 24.40 34.40 9.11 0.25 37 2.51 0.47 300 274.9 9.11 1.481 0.081 1.11 

MU·2 24.65 ·0.31 24.98 25.60 35.60 10.62 0.25 42 2.45 0.42 300 275 10.62 1.700 0.081 0.81 

IN·l 25.10 0.10 il5.00 20.00 30.00 5.00 0.25 20 2.10 0.28 300 275 5.00 1.217 0.083 1.58 
G\l-1 24.58 ·0.25 24.83 20.00 30.00 5.17 0.25 21 2.01 0.28 300 275.2 5.17 1.213 0.083 0.28 
G\1·2 25.09 ·0.25 25.34 20.50 30.50 5.16 0.25 21 2.01 0.28 300 274.7 5.16 1.zn 0.083 0.59 

G\1·3 25.10 ·0.25 25.35 2:2.00 32.00 6.65 0.25 27 2.50 0.35 300 274_.7 6.65 1.342 0.083 . 1.77 

Reference: Bouwer, H. and Rice, A Slug Test for Oetenmlnlng Hydraulic Conductivity for Unconfined Aquifer• with Completely or Perttally Penetrating Wella, 
Water Resources Research, Vol. 12:, No. 3, June 1976 

0 
1 

N 

yt t 
CfU caec:) 

0.19 z.n_ 
O.JZ , 
0.04 ZO.v' 
o.oz 1.2 
0.14 2.6 
0.27 1.8 
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Slug Tnt Date, Hydraulic Conductivity, and Tranamhalvlty at Dayton Power and Light, Dayton, Ohio 

I( T In [(D·K)/rwl In [(D· H)/rw) K IC IC 

Well (ft/see) (ft2/sec) ln (H/rw) (calculated) (used In calcs) (Ill/sec) (cllllsecl (ft/day) 

-------·······-----·-·-~·-------·-·····-------------·--·-------------------······-----------------

lf'9Jt calc calc caLc calc calc calc: calc calc 
-······••••••••·------------······~p••••*•••••••••••••••••••••••••••••·-------··---·······--------

HW·l 
M\1·2 
HW·l 
GW·1 
C\1·2 

GW·l 

0 
I 

w 

5 .3E ·04 
4.6E·Olo 
1.6E·04 
1.9E·Ol 
4.7E-04 
7.3E·04 

1.5f·01 3.62 
1.1E·01 3. 7'j 

4.3E·02 3.00 
S.1E·01 3.03 
L3E·01 3.03 
2.0E·01 3.28 

6,97 6.00 1.6E·04 1.6E·02 46.12 
6.96 6.00 1.4E·Olo 1.4E·02 39.70 
6.98 6.00 4.8E·05 4.8E·01 13.54 
6.98 6.00 5.71:-04 5.11:·02 161.21 
6.98 6.00 1.4E·04 1.4E·02 40.58 
6.98 6.00 2.2E·04 2.2E·02 63.45 

ED_001207_00000832 
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. 
Unique Tower Packing Improves Pressure Drop and Mass-_Transter Efficiencies Up to 300%1 

IMPAc· tO\t.'er packing. developed by Lantec 
Products. introduces a new methOdology to the 
design and manufacture of pocking materials w-hich 
provides - FOR THE FIRST TIME - total control of 
packing geometry. 

Major beretits of this breakthrough technology 
include: 

• Improvement in packing efficiencies from 50% to 
3(X)Ct. compared to existing technologies! 

• Signiticantfy lo-wer pressure drops! 
• Packing foetor to surface area ratio is considerably 

rower than an other dum~ packings! (See chart 
below.) 

• Unmatched mass-transfer capabilities! 
• Substantial reduction in packing costs! 

With traditional pocking designs. the surface area 
per cubic foot goes up or down in a fixed ratio as the 
pocking size is reduced or increased. With the 
introduction of IMPACs patented manufacturing 
methodology. the size of the packing and the sur­
face area per cubic foot ore now two independent 
variables. IMPAC con be produced with a larger or 
smaller diameter featuring more or less surface area 
to meet a unique set of pocked tower specifications. 

For example. a 5.5-inch. nominal-size IMPAC can 
be produced with a 50. 100. or even 200 sq. ft. sur­
face area in a one cu. ft. space. Instead of buying 
1500 pieces of one-inch or smaller traditional size 
pocking to generate a certain surface area. you may 
only need as few as five IMPAC units. The results are 
dramatic: since these larger units can be produced 
much more economically. it costs significantly less to 
generate ony required surface area with IMPAC. 

Also due to its unique geomettv. IMPAC gives you o 
dramatic reduction in pressure drop and a significant 
improvement in mass transfer efficiencies for a given 
surface area. Other IMPAC features include: 

• Uniform dishibution of surface elements throughout 
the packing structure. 

• E...en distribution of gas or liquid flow (see photo at 
upper right). 

• ~ many as 50.000 drip points per cu. ft. 
• Enhanced surface wetability. 
• Total elimination of inter1ocking and nesting. 
• Standard sizes ranging from 3.3" to 9.5 .. (dio.) 

CONTACT LANTEC FOil 
TEST DATA AND DETAILED SPECIFICATIONS 

· u.s. Ft:Jtent '4.724~93: 'M:ll1a"wiae patenf! pending. 

E-3 

Uflifofm aismtxAion 01 gases or liquids tlll'Ough /MRilC is dTcmatized 
by ftlis unretouched t:JhOto. ~ inwte ~ to try rt'tis water le$1 with any 
pocking materiel I'OU are cunentty using in )'CUI t~ 

UniQue geometry of IMPAC - teottmng 1ntricate ne~ of ribs. 
filaments. I'IX1l. struts. ana t:JOinted lingers to f'l"'alrirruze the nurnl:)er ot 
anp fXJints - is reveotec1 in rt'lis phOto of o unit pna to assembly. 

"PACKING FACTOR/SURFACE AREA" RAnO 
OF IMPAC .. VERSUS OTHER PLASTIC PACKING$ 

fa~ng foctOI/ SW1ace lvfltJ floetllng Factar I 
Packing (t/lt.) (ft'/CU ft.) SUr1ac:e Neo 
•JIMPAC• 15 65 0.23 

"51MPAC. 6 JJ 0.18 

3.5" IAI'lPAC • 14 4.5 0.318 

2· Slze TnPocksCI 18 48 0.375 

3.5' Size TriPoc:ks"' 12 32 0.375 

1 • A:JJJ Ring sCI 52 67 0.776 

2" Poll RingsCI 25 JJ 0.757 

3""Pcu RingsCI 16 21 0.762 

"2R-TellerettesCI 16 38 0.42 

"21<-TeneretTesCI 12 28 0.428 
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Proven LANPAC - Ideo/ for Scrubbing, Absorption, Air Stripping, Etc. - Reduces Costs Up to 60~ 

LANPAC 1S moiiable in t\ol.o SIZeS (2.3" and 3.5"). rest data demonstrate 
tnat this ~·pioduct is frOm fa'£ to 50'£ more effiCient man com­
pefihve 7 pockings. ana reauces p:Jcking costs up to 60S. 

SOME AaD PE!lFORMANCE DATA OF 3.5'" LANPAC 
FOR ABSORPTION SYSTEMS 

Gos Loading Liquid Height d 
~ Rate LOCICIIng Rate Transfer Unll 

System (ltll/?11/ft') (!bs/hr/ftJ) Temp. "F (ft) 

H~/Nc:JC)t 2.200 s.cm 72 1.47 

NHJHIO 2.057 4285 60 1.28 

Nl-ls/H.O 965 7.145 60 0.78 

NH~/H.SO.. 2.200 1.090 08 102 

NH~iSO. 1.600 4.360 08 0.6 

HF/Nc:I0-4 2.250 2.500 78 0.58 

Cb/l'llaCti 1.350 5.00J 68 1.42 

3.5• LANPAC V$. TOP-RANKED 2 .. PACKING$ 
IN MASS TRANSFER 

oo 

• 
X 3 5· Size LANPAC• 
0 · \::lc>Ranked 2· Size Pcck•I"'QS 
e 1" St.le Fall' lhngs oy0 

0 X 
0 0 

X 

0 

Y IUT CONDinONS 

• Cotumn Doornere~ 2 n 
• l>octong Heognr· 7-10 n 
• W<l'fef lemperarure SS"F 
• 1>.1 to Wcte• ifll1lO (CfM/CFM) 00 10 1 
• 1n~uenr ICE Cone: 10 to 20 PPB 

2~---,----,---~----~--~-------J 
20 25 30 40 50 

UQUid loolllf19 IIGID (GPMI"'l --

E-4 

LANPAC .DOcking is similar to IMPAC in the brood 
sense that it achieves significantly lower pressure 
drops and higher moss transfer efficiencies than other 
packings smaller in size. While LANPAC has a proven 
record of superior performance in pocked towers of 
all sizes. IMPAC is considerably more efficient in 
towers of four feet or more in diameter. 

Available in two sizes (2.3" and 3.5'). LANPAC is 
widely recognized throughout the United States as 
"the ultimate tower packing" by engineers in the air 
pollution. drinking water treatment. and chemical 
processing industries. 

lANPACs unique. patented geometry makes it 
measurably more efficient in both mass transfer 
capabilities and energy consumption rates. As a 
result. use of L.ANPAC reduces both the capital and 
operating costs for a packed column by as much as 
60%! 

Compared to other tower packings. I..ANPAC offers 
many unique features and benefits. including: 

• Extremely large and effective surface area (45 sq. 
ft./cu. ft. for the 3.5" LANPAC: and 68 sq. ft./cu. ft. 
for the 2.3 • unit). ' 

• Near perfect geometric symmetry. 

• Up to 50.000 liquid dripping points per cu. ft. 

• Non-nesting. non-interlocking. 

• Full field proven non-plugging capability. 

• High sur1ace accessibility. 

• Enhanced surface wetability. 

LANPAC's open end non-obstructive structure gives 
it the ability to disperse and disttibute fluid flows 
evenly in both longitudinal and lateral directions. 
Consequent1y. LANPAC outperforms other tower 
pockings smaller in size. For example. the 3.s­
I..ANPAC is from 10% to 50% more efficient then com­
petitive 2~ pockings (see chart with comparative test 
data at left). 

lANPAC is available in a variety of plastic materials 
including polypropylene. polyethylene. MF. Haler. 
Tefzel. PVC. CPVC. Teflon. etc. 

CONTACT LANTEC FOR 
TEST DATA AND DETAILED SPECIFICAnONS. 

. u.s. Fbtent #4,668.442: Conoda #1,245.975: l4oOifctwlde potent$ pending 
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PHYSICAL CHARACTERISTICS 

No.3 IMPAC- No. !i tMPAC• 

Nominal Size 3.3" 5.s· 

\Od Noction Q1.4'1. 95'1. 
'v\elght {lbs/c:U. rt.) 5.2 3.0 

(Foi'I'P'OOylene) 

Geometnc Surface Area (Itt /cu. tt .} b5 33 
No. ot Pieces/cu. ft. 58 7.2 

Pocking Foetor (1/ff.) 15 0 

LANTEC PRODUCTS, INC. 

·PRESSURE DROP COMPARISON BETWEIH 
l.s• LANPAC AND OTHER PL.AS'JIC PACKINGS 

(AIR/WAHR SYSTEM) 
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PHYSICAL CHARACTERISTICS 

3.5" LANPAC • 2.3" LANPAC .. 

Nominal Size 3.5" 2.3" 
\.bid Ffoction 92.5'1. 89'1. 
~ight (lbs/cu. n.) 4.2 0.2 

(R::llypropylene) 

Geome!Tic SUtface Aleo (ff2/cu. ft.) 45 68 
No. ol Pieces/cu. tt. so 200 
l=ttk1ng Foetor (1/tt.} 14 21 

Delivering Tomorrows Packing Technology Today! 
5J08 Deny Ave .. Unit E. Agoura Hills. CA 91301 • PHONE: (818) 707-2285 • FAX: (818) 707-9367 
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Incident No. 579286-00 

I. System Status 

Comments 

Remedial Action Status Report 
DP&L Transportation Center 

1900 Dryden Road, Dayton, Ohio 

No changes were made in the standard sampling methodology (attached) this reporting 
period. 

II. Groundwater Information 

Table 1 Groundwater Elevations (USGS Datum 
Date GW-7 GW-8 MW-1 GW-3 MW-3 

T bl a e2 G d al . I b R roun water Parameters-An lytica La oratory esu ts 
(Sample Date) MW-2 GW-4 GW-5 GW-6 

pH (s.u.} 

Benzene (J.lg/1) 

Toluene (JJg/1) 
Ethylbenzene (t.tg/1) 
Total Xylenes (J..Lg/1) 
•Plate Counts (cfu's) 
(as HCffotal cfu's) 

CFU's: denotes Colony Fonning Units 

GW-2 

GW-1 

*The Plate Count Number Hsted in the table above is the measured Hydrocarbon Degrader 
CFU's as related to the bacterial CFU's. 
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